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Here's  the  sparkling  new  GSB  6  Six-Meter  Communicator  offering  all  three  modes,  SSBP  CW  and  AM  (20  Watts  Peak),  and 
a  new  budget  price  of  $299!  Mate  this  new  transceiver  with  the  Gonset  913A  power  amplifier  and  you'll  be  king  (or 
queen)  of  your  frequency  until  the  QSO  has  been  completed.  There's  nothing  finer  on  the  air  today  — the  quality  is  superb 
in  each  mode,  Each  unit  is  100%  operational-tested  in  the  Gonset  laboratories,  by  super  critical  engineers;  your  assurance 
of  trouble-free  operation  from  the  moment  you  open  the  carton.  OM"sT  XYL's  and  YL's  wilt  cheer  the  simplicity  of  its 
operation.  Note  the  specs  and  then  hurry  to  your  Gonset  dealer  to  see  the  new  Gonset  GSB  6! 


SPECIFICATIONS 

GSB  6  TRANSMITTER 

FREQUENCY  RANGE  — 49.975  to  54.025  mc:  EMISSION  —  AM,  SSB,  and  CW:   FREQUENCY  CONTROL  —  Crystal  HF  Oscillator,  Stabilized  LF 
VFO:  NOMINAL  FREQUENCY  STABILITY  — 50  cycles  per  15  minute  period  (with  transmit  filaments  on  causing  chassis  heat  rise). 

GSB  6  RECEIVER 

FREQUENCY    RANGE  — 49.975    to    54.025    mc;    TYPES    OF    RECEPTION  —  AMf   SSB,   and   CW;    NOMINAL  FREQUENCY   STABILITY  — 50   cycles 

per  15  minute  period  (with  transmit  filaments  on  causing  chassis  heat  rise);  SENSITIVITY  —  0.5  microvolt  for  10  db  S  +  N. 


N 


913A 


FREQUENCY  RANGE  — 50  to  54  mc  (6  meters):  POWER  INPUT  TO  AMPLIFIER  — 500  watts  (PEP,  SSB)t  500  watts  CW,  300  watts  AM  (peak), 
500  watts  FM,  4X150A,  (The  4X250B  or  the  7580  may  be  used.):  CAN    BE   DRIVEN   TO   FULL    OUTPUT   8Y   ANY    GONSET   COMMUNICATOR, 


GSB  6  WITH  POWER  SUPPLY 


913A  POWER  AMPLIFIER 


5I3STO. 
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Getting   Acquainted    with    Integrated    Circuiti   Thorpe„„ 

Here's  practical  information  on  using  inexpensive  IC's. 
Uiing   Low  Cost  FETs  on  Six  __ W6AJF_ 

Two  $1   FETs  and  a  cheap  PNP  give  2  dB  NF  and 

high  overload  resistance. 
Low    Cross-Modulation  on  Two  ~, _™.™-. W6AJF„„ 

A  $1    FET  makes  an  excellent  mixer  on  two. 
The  30PI   Linear  Amplifier  -      ,:- __WlDBN_ 

A  peasant's  30LI:  Four  81  lA's. 
An   Improved    Multiplier  for   UHF  ,™™- ___W60SA_. 

Get  enough   local  injection   on    1296  MHz. 
A  Broad-Band  80   Meter  Vertical  _ VElT&..._ 

3,5  to  4  MHz  with   no  adjustments. 
A  Reliable  UHF  Directional  Coupler  WA6SXC 

Here's  a   UHF  bridge  you  can  trust, 
A   Solid-State   Antenna    Relay   ...„„ ..„___ _K2IYC. ... 

Fast,   low  loss,   high   power  and   efficient. 
Video  Camera  Tubes  -„ __._-.•„____.__._. ^ WB2GYS 

There   ore    lots   of  different   types. 
A    Semi-Precision    Variable    Capacitor _™ Wl DTY.._ 

It's  accurate  to    I    pF  and  uses  a  component  that's 

in   almost   every   junk   be 
Down  with  the  Rotator  _ __. W3BTQ 

A  cheap,  useful  scheme  for  small  beams- 
Mobile    Logs — Personalized . «.,WB6KFI 

Save  time  and  trouble  in   mobile  logging. 
Add  A  Crystal  Filter  to  Your   Receiver  __ WlUSM 

For  less  than   $10* 
A   Reactivator  for  the  Semiconductor  Activator  K6EAW. 

In    other  words,    a    battery   charger. 
The  Ancient  Marriner  „. . W6BLZ 

An  antenna  tuner  for  coax-fed  beams. 
Climbing   the    Novice   Ladder   __ -«,«_**_. W70E 

Part  ill 
Portable  Operation  without  Tears   .... — ~™, K3LNZ.. 

Useful  hints  for  the   prospective  portableer. 
Practical   Tips   on   Transistor  Transmitters   ___-_. K0CJF 

You  won't  want  to  miss  this  one  unless  you're  an  ACX 
UHF-Microwave    Phased-Locfeed    Oscillator K30JK  .„... 

Stable  within   less   than    I    Hz   at  6   GHz! 
73  Tests  the  Eicocraft  CPO  - _.„.. -»- «.- 

Eico's   new   line   of   inexpensive    kits    looks    like    fun. 
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100  Watts  on  Two  with  Compactrons 

Uses  two  7894's  in   push-pull. 
The   Poor   Man's  Occasional  Antenna 

Cheap,  dirty  and   effective. 
Rewinding   the   Power  Transformer   ..„. ..-„„WB2PTU,..„„ 

It's  not  hard,  as  this  article  explains. 
The  Drake  L-4   Linear  Amplifier  „ ..WlDTY 

Drake's   new   linear   Is   very   nice. 
The  Carrier  Again  ,.*--—*— — W7CSD_._._— _. 
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Part  II   of  "AM   vs.  the  Carrier." 
A   Simple  Current   Controller       ._ 

Very  simple  and  cheap. 
Equalizing  AFSK  Tones K8ERV 

Some    notes   for    RTTY'ers. 
The  International   Crystal   SBX-9  and   SBA-50   WlDTY . 

SSB  exciter  on  9  MHz  and  mixer  to  six  meters. 
The  National  200  WlDTY 

National's  Inexpensive  new  transceiver  is  attracting 

much   attention. 
A  Universal  Code  Monitor K9VXL,  K9CLH 

A  clever  idea  for  a  simple  monitor. 
Gus:   Part  20  W4BPD 

A  crisis  in  ihe  Indian  Ocean! 
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never  say  die 


Stanford   Report 

I  tried  to  get  a  copy  of  this  from  Hun- 
toon  >  but  was  refused,  arousing  my  suspi- 
cions about  it  a  bit.  I  still  remember  that 
lovely  report  they  bought  with  your  money 
from  a  public  relations  firm  a  couple  years 
back  which  showed  that  QST  was  the  only 
place  to  advertise  and  that  virtually  no 
ham  had  ever  heard  of  73,  Fortunately  this 
was  so  far  out  that  few  people  paid  it 
any  heed. 

Well  you've  spent  $21,000  on  another  re- 
port fellows.  The  first  leak  on  the  report 
says  that  they  have  found  that  0.4%  of 
ham  operations  are  on  TV  and  3%  on 
RTTY.  Now  you  know  that  I  am  gung  ho 
on  these  two  modes,  but  I  would  never  try 
to  fool  even  the  most  gullible  that  there 
are  400  ham  TV  stations  going  or  3000 
RTTYers  batting  it  out  at  any  time.  Their 
36%  AM  vs  19%  SSB  will  take  a  lot  of 
explaining  to  anyone  who  has  operated  on 
the  ham  bands  within  the  last  five  years  •  *  . 
make  that  ten. 

The  DXers  Magazine 

Gus,  despite  all  warnings  from  friends, 
has  decided  to  put  out  a  DX  magazine. 
The  first  issue  came  out  back  in  September 
and  the  magazine  has  now  settled  down 
to  an  interesting,  usually  weekly,  publica- 
tion, running  about  20  pages.  1  would  say 
this,  if  you  like  to  work  DX  now  and  then 
you  are  missing  a  lot  of  the  fun  if  you 
don't  have  this  little  magazine  coming  in. 
It  costs  only  $8,50  a  year  by  first  class  mail 
to  US,  Canada  and  Mexico.  You'll  know 
just  what  is  going  on  all  the  time  and  all 
the  latest  scuttle. 

Note  for  authors 

Reputable  magazines,  almost  without  ex- 
ception, pay  for  articles  when  they  accept 
them  for  publication.  I've  been  getting  more 
and  more  complaints  from  ham  authors 
about  not  getting  payment  for  articles  pub- 


icd  in  other  ham  magazines.  What  can 
we  do,  they  ask.  Well,  first  of  all,  if  I  may 
be  sarcastic,  be  a  little  more  careful  where 
you  send  your  articles  in  the  first  place, 
If,  however,  you  have  submitted  your  article 
to  us  and  we  have,  through  sheer  stupidity, 
rejected  you,  then,  to  get  even  with  us  for 
our  denseness,  you  have  forwarded  your  gem 
to  another  magazine  and  these  clouts,  after 
holding  it  for  a  year  and  a  half,  which, 
whether  you  like  it  or  not,  is  par  for  the 
course,  you  find  that  you  still  have  not  been 
"paid  on  publication*1  and  you  don't  seem  to 
get  answers  to  your  letters  asking  what  is 
and  where  is  my  money  then,  I  suggest, 
you  write  an  explanatory  letter  to  the  post 
office  department  of  mail  fraud  explaining 
the  details  of  this  attempt  to  mulct  you 
through  the  U.  S.  mails. 

Magazines  exist  only  because  they  have 
second  class  mailing  privileges  and  the  ap- 
pearance of  a  postal  inspector  in  the  pub 
ication  office  is  reason  enough  for  several 
cases  of  diarrhea,  ague,  ulcer,  and  house- 
maid's knee.  I  think  you'll  get  the  dough 
pronto.  You  get  it  two  years  or  so  earlier 
if  you  deal  with  73  .  ,  .  unless  we  reject 
you. 

Around  the  world  with  Wayne 

Having  worked  Rashced,  YK1AA,  a  couple 
of  times  on  twenty  I  was  particularly  anx- 
ious to  visit  Damascus  and  say  hello  to  him. 
Jim  (W5PYI)  and  I  drove  from  Beirut  to 
Damascus  in  a  rented  car,  detouring  for  a 
few  hours  on  the  way  to  see  the  most  re- 
markable ancient  ruins  at  Baalbek,  way  out 
in  the  hinterlands  of  Lebanon. 

Border  crossings  in  the  near  east  are  an 
adventure,  Jim  worked  the  car  patiently 
throueh  the  jam  of  cars  while  I  used  every 
\r\\  York  subway  trick  I  knew  to  work 
my  way  through  the  mob  of  people  wavii 
passports,  exit  forms,  entry  forms*  automo- 
bile   forms,    and    money    at   the    nonchalant 

(Continued  on  page   118) 
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from  International 


low  cost  VHF 
space-saver  antennas 


144-430  mc 


120-480  mc 


■&    Designed  for  full  performance 
3fc    Solid  molded  bases 
■&    Easy  mounting 
•5C"    Low  cost 
•¥r    Mobile      Fixed  Base 


If  antenna  space  is  a  problem,  you  will  find  International  Space-Saver 
antennas  the  answer.  The  new  line  of  Space-Savers  keep  antenna 
display  and  space  requirements  to  a  minimum  with  full  operating 
performance.  Manufactured  from  the  finest  material,  yet  low  in  cost. 


* 


NA1     IQNAL    CRYSTAL    MFG.   CO.,   INC. 


tS    NO.    LCE     '    OKLA    CITY.    OKLA     73102 


l 


VHM-1 
Vertical  Mobile 

Antenna,  hardware, 

instructions. 

Complete 

$5.25 


m 


*.,. 


Vertical  Ground  Plane 

With  universal  mount. 

antenna,   radials, 

hardware. 

Complete 

$8.50 


VHD-1   Dipole 

With  pipe  mount 

(less  pipe), 

antenna. 

hardware. 

Complete 

$11.95 


VHA-1 
Attic  Mount 
Includes  antenna, 
universal  mount, 
instructions. 
Complete 

$6.95 

(Screen  wire  not  included) 


VHB-1 

Vertical 
Ground  Plane 

With  pipe  mount 
(less  pipe), 
antenna,   radials, 
hardware. 
Complete 

$10.75 


Coax  Cable  Kits 

10  ft.  RG-58AU  w/connector  CAL-10 
25  ft.  RG-58AU  w/connector  CAL-25 


$3.95 
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Editors  Ramblings 


Paul  Franson  WAICCH 


You  probably  noticed  a  few  changes  when 
you  received  this  issue  of  73.  In  the  first 
place,  weVe  addressed  the  magazine  on  our 
new  IBM  data  processing  system  rather  than 
the  mimeograph-type  stencils  we  have  been 
using.  The  IBM  system  is  faster  and  more 
legible,  and  reduces  the  amount  of  manual 
labor  involved  in  processing  subscriptions 
and  renewals  considerably.  We've  been 
growing  at  an  average  rate  of  about  1000 
per  month  for  the  past  year  and  some,  and 
we  were  outgrowing  the  old  system.  After 
all  the  bugs  are  straightened  out,  we  expect 
a  worthwhile  improvement  in  the  speed  and 
ease  with  which  we  handle  your  correspond- 
ance. 

However,  in  a  change  such  as  this  one 
involving  about  50,000  individual  addresses, 
some  mistakes  are  bound  to  occur.  We  re- 
gret these  mistakes  and  want  to  get  them 
straightened  out  quickly.  You  can  help  us 
in  this*  Please  check  the  address  label  on 
your  wrapper  very  carefully.  If  it  contains 
any  errors  that  might  affect  your  receiving 
your  monthly  73,  please  send  us  both  the 
improper  label  and  the  correction,  It  is  par- 


ticularly important  that  your  zip  code  be 
correct.  If  it  isn't  the  Post  Office  may  not 
deliver  your  magazines. 

If  your  address  label  contains  a  minor 
mistake  such  as  a  mispelled  name  or  wrong 
call,  we'd  appreciate  your  not  asking  us  to 
correct  it  now.  The  next  time  you  renew 
or  change  your  address  it  will  be  easy  to 
correct,  but  we'd  rather  not  have  to  correct 
these  minor  things  until  we've  had  a  chance 
to  cure  the  more  important  mistakes. 

Another  change  is  that  we've  switched  to 
a  perfect  binding.  In  my  editorial  in  the 
November  73,  I  discussed  the  types  of  bind- 
ings for  magazines  and  their  advantages 
and  disadvantages,  I  made  a  mistake  in  one 
term  I  used,  CQ  and  QST  are  side  stitched 

rather  than  perfect  bound.  Perfect  binding 
doesn't  use  staples*  so  a  perfect-bound  mag- 
azine can  be  opened  fully  and  it  will  stay 
that  way,  We  feel  that  this  binding  over- 
comes the  major  disadvantages  of  both  side 
stitching  and  saddle  stitching,  and  hope  you 
like  it. 

The  third  change  this  month  is  that  weVe 
switched  printers.  Since  the  September  1965 


0     R   FINK 
R F  0   1  BOX 

R  1  NOGE 

U  1  38 

WZ6BS0 

73 
NH   03461 

Here's  a  typical  address  label  The  name  comes  first;  It  includes  one  or  two  initials,  and  a  last  name 
of  up  to  thirteen  letters.  Those  of  you  with  longer  last  names  are  perfectly  justified  in  complaining 
about  machines  that  don't  have  human  feelings  and  so  forth,  but  I'm  afraid  that  we  won't  be  able 
to  use  your  full  name.  It  won't  affect  delivery  anyway.  Next  is  the  call*  You'll  notice  that  there's 
something  suspicious  about  this  particular  one.  It's  irritating  to  have  your  call  wrong,  but  we'd  ap- 
preciate it  if  you  would  wait  until  you  renew  to  ask  us  to  correct  it.  It's  also  won't  affect  delivery 
of  your  magazines.  The  next  line  contains  the  street  or  box  address  and  the  expiration  date.  The 
first  number  indicates  the  month  your  subscription  expires:  I  is  January,  2  February  and  so  forth 
up  to  9,  which  is  September.  O  is  October,  N  is  November  and  D  is  December,  The  second  number 
gives  the  year  your  subscription  expires:  7  is  1967,  8  is  1968,  9  is  1969  and  so  forth.  If  this  space 
is  blank,  you  have  a  life  or  advertiser's  subscription,  or  something  else  special.  The  last  line  of  the 
label  gives  the  town,  state  and  zip  code.  The  zip  is  very  important  and  must  be  right.  If  it's  not,  please 
send  us  both  the  incorrect  label  and  the  correct  zip  code.  Incidentally,  if  you  have  an  address 
that  requires  more  than  three  lines,  we  can  use  it  but  It's  not  as  convenient  as  the  regular  three-line 
address. 

(Continued  on  page  120) 
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erish  the  thought  Penelope  . . . 


. . .  simply  doesn't  make 

ordinary  gear  for  extraordinary  hams 


«FL£ttCHWETfR 


Mod.  369 


<OV 


REFLECTO  METER 


EAMP 


CO*1*1? 


CLIPREAMPIM  Mod.  372       $21.95 

(less  battery) 


T/ 


COOAX 

TOMATIC  KEYf  R 


%nw 


MODEL  36! 


CODAX™  AUTOMATIC  KEYER     $92.50 

(less  batteries) 


We've  long  since  learned  that  the  ham  using  Wa- 
ters gear  is  a  critical  cuss,  far  removed  from  the 
ordinary.  His  respect  for  quality  and  performance 
is  deep-seated  and  sincere,  For  him  to  keep  pace 
with  advanced  thinking  and  tip-dated  equipment  is 
as  natural  as  transmitting  a  sharp  signal  You  sim- 
ply don't  make  ordinary  equipment  for  this  kind 
of  ham.  Waters  doesn't 


REFLECTOMETER 

Measures  both  forward  and  reflected  power 
simultaneously  on  unique  double  meter 
Covers  3  to  30  megacycles  at  52  ohms 
on  two  separately  set  forward  scales  of 
200  and  1000  watts.  (20  and  200  watts 
reflected)  to  insure  accurate  readings. 
Comes  complete  with  directional  coupler. 

CL1PREAMPT^ 

You'll  get  more  "talk  power"  into  your 
signal  with  a  Clipreamp!  Self  powered  and 
solid  state  it  installs  in  the  mike  line  of 
either  fixed  or  mobile  station.  Takes  just 
a  jiffy!  Great  for  that  added  punch  when 
QRM  and  band  conditions  are  tough* 


C0DAX™' 

The  automatic  keyer  that  puts  rhythm- 
smooth  CW  at  your  fingertips.  Feather- 
touch  double  paddle  is  automatically  timed 
for  5  to  50  WPM  Operates  block  grid  or 
into  mike  jack  for  VOX  CW  on  either  side- 
band. Monitors  the  signal,  too! 


WATERS 

MANUFACTURING  INC. 

WAYLAND,    MASSACHUSETTS 


Waters  Quality  Products  Are  Sold  Only  Through  Waters  Qualified  Distributors 
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Getting  Acquainted  with 


Integrated  Circuits 


Darrell  Thorpe 
3110  N.  83rd  Street 
Scottsdafe,  Arizona 


Been  looking  for  some  practical  general  data  on  using  inte- 
grated circuits?  Here's  a  short  introduction  complete  with  cir- 
cuits for  inexpensive  IC's. 


If  you  are  going  to  keep  abreast  of  the 
most  modern  solid  state  circuitry,  it's  time 
to  start  thinking  about  using  linear  inte- 
grated circuits.  Motorola  and  RCA  have 
recently  made  available,  off  distributor 
shelves,  monolithic  integrated  circuits  suit- 
able for  operation  up  to  about  100  MHz. 
And,  the  best  news  is  that  these  latest  solid 
state  innovations  are  well  within  the  pocket- 
book  of  the  average  ham.  The  introductory 
single  piece  price  of  these  high  frequency 
devices  is  in  the  $4-5  dollar  range,  (RCA 
has  just  announced  a  40%  price  reduction 
so  the  price  will  be  less  than  listed  in  the 
catalog.)  RCA  is  also  offering  an  FM  if 
amplifier  Banter  integrated  circuit  contain- 
ing ten  transistors  and  a  voltage  regulator 
for  only  $2.00  and  an  integrated  circuit 
amplif ier-discri minator  with  twelve  transis- 
tors and  regulator  for  $2,65. 

However,  the  two  circuits  that  look  the 
most  promising  for  ham  use  from  the  price 
and  versatility  viewpoint,  are  the  Motorola 
MC  1550  and  the  RCA  CA  3005.  Both  of 
these  devices  are  broadly  classified  as  if -if 
amplifiers,  and  either  one  is  useful  at  fre- 
quencies from  dc  to  beyond  100  MHz.  They 
can  be  used  with  an  external  tuned  circuit, 
transformer,  or  resistive  load  in  applications 
such  as: 

A— Mixers 

B— Wide     and     narrow     band     amplifiers 

(r-f,  i-f  and  video) 

C— Oscillators 

D— product  detectors 

E— low-power  modulators, 
and  probably  many  more  with  the  applica- 
tion of  a  little  ham  ingenuity. 

I  don't  wish  to  leave  the  impression  that 
the  devices  mentioned  are  the  only  ones 
available.  Similar  devices  are  made  by  other 
manufacturers,  for  example,  Westinghouse 
and  Philco,  to  mention  a  couple,  and  also 
there  are  a  host  of  other  linear  integrated 
circuits   broadly  classified   as   dc   amplifiers, 


audio  amplifiers  and  video  amplifiers,  Fair- 
child  has  just  announced  the  availability  of 
the  /*A  703  rf  amplifier  with  specification 
and  price  in  the  same  range  with  the  Mo- 
torola and  RCA  devices  discussed  in  this 
article.  Moreover,  as  I  will  get  around  to 
later,  some  of  the  low-cost  digital  integrated 
circuits  can  be  extremely  useful  for  rf  pur- 
poses. 

Circuit  Operation 

Now,  let's  get  down  to  details,  first  as 
to  what  is  inside  these  integrated  circuits, 
how  they  function,  and  then,  some  typical 
hook-ups. 

The  MC  1550  and  the  CA  3005  are  quite 
similar  in  construction  and  operation,  in  that 
both  use  a  balanced  differential  amplifier. 
A  simplified  schematic  that  can  be  used 
to  get  familiar  with  the  operation  of  both 
integrated  circuits  are  comprised  of  three 
devices  is  shown  in  Fig-  1.  Essentially,  these 
integrated  circuits  are  comprised  of  three 
transistors.  The  current  to  the  emitter- 
coupled  differential  transistor  pair  is  sup- 
plied from  a  constant  current  sink  transistor. 

The  voltage  Vs  and  resistor  R*  establish 


Fig.     I.    Simplified    schematic    diagram    of 
grated    circuit    rf-ff    amplifier. 
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the  current  lm  in  diode  DL  Since  Dl  and 
Ql  are  built  on  a  tiny  monolithic  silicon 
chip  their  base-emitter  voltage  character- 
istics will  be  quite  similar.  Therefore,  the 
emitter  current  of  Ql  will,  for  all  practical 
purposes,  be  equal  to  the  diode  current.  This 
current  established  in  Ql  will  be  shared 
in  some  manner  by  Q2  and  Q3  depending 
upon  the  voltages  at  Vi  and  Vs,  If  Vi  is 
at  least  114  mV  greater  than  Va5  Qa  will 
not  conduct  and  all  the  current  will  flow 
through  Q2  and  Ql.  Under  this  condition, 
the  gain  of  the  entire  module  is  at  a  mini- 
mum. However,  if  Vi  is  less  than  Vi  by  114 
mV  or  more?  all  the  current  will  flow  through 
Q3  providing  maximum  circuit  gain,  This 
characteristic  should  give  a  hint  as  to  one 
of  the  several  possible  applications  of  a 
voltage  applied  to  the  base  of  Qt,  i.e.,  it's 
a  very  good  point  to  apply  AGC  voltage. 

Now*  let's  consider  signal  operating  con- 
ditions, the  incoming  signal  is  applied  to 
the  base  of  Ql  and  the  output  signal  is 
taken   from   the  collector  of  Q3.   Thus,   Ql 


too 


e  o 


Fig.  2.  Schematic  diagram  and  photograph  of 
the  Motorola  MC  1550.  Terminal  numbers  refer 
to  leads  on  TO-5  type  package. 
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Fig*    3,    Schematic    diagram    of    the    RCA    CA 
3005   integrated   circuit  rf  amplifier. 

and  Q3  are  functioning  as  a  common-emit- 
ter common-base  pair  which  is  better  known 
as  a  cascode  configuration.  This  coniigura- 
tion  has  a  very  distinct  advantage  becaus 
it  considerably  reduces  the  internal  feed- 
back as  compared  to  a  single  transistor. 
The  fact  that  the  internal  feedback  is  ex- 
tremely low  means  that  these  circuits  (the 
MC  1550  and  CA  3005)  are  very  stable, 
and  you  won't  have  to  concern  yourself 
with  neutralizing. 

Another  performance  advantage 
AGC  capability  of  these  integrated 
devices  as  compared  to  a  single  transistor. 
The  application  of  an  AGC  voltage  to  Q2 
lias  negligible  effect  oft  the  operation  ol 
Ql,  hence,  the  input  characteristics  of  Ql 
remain  constant.  Thus,  there  is  no  detun- 
ing of  the  tuned  input  circuit  with  changes 
in  the  AGC  voltage. 

Both  the  RCA  and  Motorola  circuits  can 
be  operated  as  a  differential  amplifier  with 
minor  external  modifications  in  the  wiring. 
Some  of  the  options  of  using  the  cascode 
configuration  or  the  differential  configura- 
tion will  be  covered  later. 


is    the 
circuit 
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Fig-  4*  Typical  50-60  MHi  tuned  amplifier.  Gain 
is  30  dB  with  0  volts  AGC  and  bandwidth  is  5 
MHz* 
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Fig.  5.  VFO  covering  5  to  !0  MHz* 


A  diagram  of  the  die  for  the  Motorola 
MC  1550  is  shown  in  Fig.  2.  The  tiny  sili- 
con chip  contains  the  three  transistors,  four 
resistors  and  the  diode.  Resistors  Ri  and  R  2 
bias  Di,  and  also  provide  a  base  voltage 
for  Q3,  The  other  resistors  Ra  and  R^  broaden 
the  AGC  voltage  range  from  the  previously 
mentioned  114  mV  to  about  0.86  volts  to 
reduce    susceptibility    to   noise   interference. 

The  schematic  diagram  for  the  RCA  CA 
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Fig.  8.  Simplified  model  of  the  MC   1550  used  as 
an   rf   modulator. 


3005  circuit  is  shown  in  Fig.  3.  While  the 
basic  transistor  configuration  is  the  same, 
the  biasing  arrangement  is  different  and  the 
CA  3005  does  not  contain  the  AGC  improve- 
ment resistors.  However,  RCA  recommends 
other  methods  for  applying  AGC. 

Applications 

Rf  amplifier 

Now  let's  see  how  these  two  devices  can 
be  applied  by  the  home  experimenter. 
Motorola  has  built  a  60  MHz  amplifier  us- 
ing the  MC  1550  as  shown  in  Fig.  4, 
According  to  Motorola  data  this  amplifier 
has  a  gain  of  30  dB  and  a  bandwidth  of 
0.5  MHz.  For  initial  experimentation,  ad- 
justment of  the  input  and  output  trimmers 
(G,  G>7  G*  and  G)  should  easily  move  this 
amplifier  to  six  meters. 

Another  Motorola  circuit  employing  the 
MC  1550  is  a  VFO  covering  5  to  10  MHz. 
This  circuit  is  shown  in  Figure  5.  Data 
illustrating  the  performance  of  this  oscillator 
is  given  in  Fig.  6  and  7, 

The  excellent  AGC  characteristics  dis- 
cussed ear  Her  >  makes  the  MC  1550  very 
useful  as  an  amplitude  modulator,  A  simpli- 
fied diagram  of  a  typical  low  power  modu- 
lator is  shown  in  Fig.  8,  By  injecting  an 
audio  signal  to  the  base  of  Q2  and  an  RF 
signal  at  the  base  of  Ql,  the  rf  will  be 
amplified  by  Q3  as  a  function  of  the  audio 
input.  Remember  earlier  when  it  was  dis- 
cussed   how    the    gain    of    Q3    varied    from 
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Fig.    7.    Frequency    vs,    temperature 


Fig,  9.  Low  pow«r  modulator  circuit  for  50  MHi. 
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Fig*  10.  Supply  connections  for  the  CA  3005  in- 
tegrated circuit  amplifier.  A.  Differential  ampli- 
fier configuration  operated  from  a  dual  supply. 
B.  Differential  amplifier  configuration  operated 
from  a  single  supply,  C.  Cascade  amplifier  con- 
figuration operated  from  a  dual  supply.  D.  Cas- 
cade amplifier  configuration  operated  from  a 
single    supply. 
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Fig.    I  L    Typical    power    gain    performance    of    a 
cascade  configuration  at  various  supply  voltages, 


minimum  to  maximum  with  the  bias  voltage 
applied  to  Q2?  This  circuit  yields  excellent 
modulation  characteristics  with  about  90% 
modulation,  both  up  and  down,  easily 
achieved  with  very   low  distortion. 

A  50  MHz  modulator  is  shown  in  Fig.  9. 
This  typical  circuit  should  spark  ideas  for 
other  modulation  applications,  for  example, 
the  previously  described  oscillator  or  oscilla- 
tors at  other  frequencies  could  easily  be 
modulated  to  provide  a  signal  generator  or 
even  a   low-low  power  transmitter. 

The  CA  3005 

Now  let's  take  a  look  at  some  of  the 
circuits  RCA  proposes  for  their  versatile 
CA  3005  integrated  circuit 

The  CA  3005  can  be  operated  at  various 
levels  of  supply  voltage  from  3  to  9  volts 
and  from  single  or  dual  dc  power  sources . 
Fig,  10  shows  the  various  methods  of  con- 
necting supply  voltages  for  both  the  differ- 
ential and  cascode  amplifier  configuration 
and    for    single    and    dual    supplies.    Fewer 


+6(Vce) 


IF  OUT 


-6lVrE) 


LOCAL 
OSC 
INPUT 


Fig*    12.    Typical    circuit    diagram    using    the    CA 
300S   as  a   mixer. 
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externa]  components  are  needed  with  the 
dual  supply,  To  clarify  what  is  meant  by 
a  dual  supply,  take  the  case  of  operation 
from  9  volts.  Two  nine  volts  batteries  are 
needed,  one  for  the  positive  supply  Vcc> 
the  other  for  the  negative  supply  Vee.  The 
other  terminal  of  both  batteries  is  grounded. 
Notice  that  when  only  one  supply  is  used, 
an  external  voltage  divider  and  by-pass 
capacitor  is  needed  for  the  CA  3005.  The 
MC  1550  has  this  voltage  divider  built  in 
the  circuit. 

The  circuits  in  Fig,  11  illustrate  what  you 
can  expect  from  the  CA  3005  operating  as 
an  rf  or  if  amplifier  at  30  MHz  and  100 
MHz  from  several  supply  voltages.  Of 
course ,  several  of  these  integrated  ampli- 
fiers can  be  cascaded  to  provide  additional 
gam.  However,  the  CA  3004  which  has  emit- 
ter resistors  that  provide  increased  signal 
handling  capabilities  is  recommended  in 
place  of  the  CA  3005  when  several  stages 
of  if  amplification  are  needed. 

Mixer  applications 

The  CA  3005  integrated  circuit  can  also 
U>  used  as  a  mixer  converter,  low  power 
modulator  and  as  a  product  detector,  A 
typical  example  of  a  mixer  application  is 
shown  in  Fig.  12.  The  local  oscillator  signal 
is  applied  to  the  base  of  Q3  and  the  rf 
signal  is  applied  either  single-ended  or 
double  ended  to  the  bases  of  transistors 
Ql  and  Q2.  A  mixer-oscillator  combination, 
which  could  be  considered  as  a  complete 
front-end  on  a  single  chip,  is  shown  in  Fig, 
13. 

Using  digital  circuits  in  rf  applications 

The   Fairchild  mL  914,   which   is   a  dual 

gate  logic  circuit,  is  of  particular  interest 
for  rf-if  circuitry.   This  epoxy   device   costs 
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Fig.  13.  CA  3005  can  function  as  a  complete 
front  end*  Part  of  the  circuit  acts  as  a  mixer 
and  the  other  parts  as  a  local  oscillator. 
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Fig.    14,  Schematic   diagram    of  the    Fairchild   pL 
914  dual  gate  logic  integrated  circuit. 

only  80  cents  and  prices  are  still  going 
down.  For  this  meager  sum,  you  receive 
the  equivalent  of  four  transistor  and  six 
resistors.  However,  for  the  rf-if  applica- 
tion s>  you  can  only  use  two  of  the  transis- 
tors. The  complete  schematic  for  the  ^L 
914  is  shown  in  Fig,  14.  The  914  can  be 
used  at  frequencies  up  to  about  20  MHz. 
At  10  MHz  the  gain  is  about  30  dB  falling 
off  at  frequencies  above  10  MHz.  Note  in 
the  typical  circuit  shown  in  Fig,  14  that 
AGC  can  be  applied  giving  excellent  gain 
control.  Another  point  to  note,  also,  is  that 
the  914  can  handle  inputs  of  about  150 
mV  or  less.  Greater  signal  voltages  will 
cause  limiting,  hence,  the  914  also  makes 
an  excellent  FM-if  limiter. 

With  this  broad  introduction  to  the 
Motorola  MC  1550,  the  RCA  CA  3005  and 
the  Fairchild  ^L  914,  integrated  circuits 
and  the  typical  application  examples,  I  am 
sure  that  many  of  you  will  soon  be  plug- 
ging them  into  sockets.  And,  before  long, 
there  will  be  construction  articles  for  con- 
verters, receivers  and  even  QRP  transmit- 
ters. 

•  ,   ,   .Thorpe 


+  3.5V  O 


INPUT 
ITO  EQ  MHz) 


OOUT 


ftl 


Fig.  15.  Fairchild  jttL  914  shown  in  a  typical 
rf-?f  circuit.  Input  signals  up  to  20  MHz  and 
[evels  up  to  150  mV  can  be  handled  by  this 
device. 
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Sonoma,  California 


Using  Low  Cost  FET's  on  Six 


The  new  Texas  Instruments  TIM  1 2  field  effect  transistor  is  excellent  for 

50  MHz  usef  yet  costs  only  $  I  in  small  quantity. 


Field  effect  transistors  (FET)  seem  to 
be  the  answer  to  converter  design  for  the 
50  MHz  amateur  band.  The  cross-modula- 
tion problems  common  with  ordinary  tran- 
sistors and  even  with  tubes  are  no  longer 
a  real  headache  when  using  these  new 
transistors.  Ordinary  transistors  are  subject 
to  overload  and  cross-modulation  with  more 
than  about  20  millivolts  input  which  means 
that  local  stations  can  ride  in  on  weaker 
signals  anywhere  in  the  amateur  band.  An 
rf  stage  ahead  of  the  mixer  even  with  tubes 
(less  overload  characteristics)  will  usually 
amplify  a  local  station  100  KHz  or  so  away 
from  the  desired  signal  enough  to  cross- 
mod  ulate  it  in  the  mixer  stage,  FET  types 
of  transistors  as  mixers  have  extremely  good 
characteristics     for     reducing    cross-modula- 


tion and  will  even  permit  the  use  of  an 
rf  amplifier  in  most  locations.  Ordinary 
transistors  and  even  some  tube  mixer  types 
will  often  overload  enough  with  an  rf  stage 
circuit  to  make  them  useless  in  some  loca- 
tions. 

The  FET  units  have  been  expensive  for 
use  in  the  vhf  region  and  often  have  ex- 
hibited poor  noise  figure  values.  The  writer 
recently  obtained  some  new  FET  plastic- 
cased  transistors  for  approximately  one  dol- 
lar apiece  from  a  Texas  Instrument  dis- 
tributor. These  were  TIM  12  units  which 
have  very  low  NF  and  good  gain  values  at 
50  MHz.  A  circuit  of  a  good  50- MHz  con- 
verter is  shown  in  Fig,  1  and  illustrated 
in  the  photographs.  The  converter  was  built 
on    a    scrap    piece    of    copper-plated    board 
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Fig.   I.  50  MHz  converter  using  field  effect  Transistor  rf  amplifier  and   mixer.  The   FET's  cost   about 
$1   each.  This  converter  has  a   noise  figure  of  around  2  dB  and  great  resistance  to  cross-modulation. 
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II 


Top  view  of  W6AJFs  six  meter  FET  converter*  The  extra  hole  by  the   BNC  input  jack  was  used  for 
neutralizing  trimmer  that  proved  unnecessary. 


1%  x  6  inches  for  mounting  into  a  6  inch 
w  ide  aluminum  chassis.  The  noise  figure 
measurement  between  50  and  52  MHz  was 
from  L5  to  2.5  dB.  This  is  very  low  and 
means  that  in  nearly  all  locations,  antenna 
noise  pick-up  will  completely  override  the 
receiver  noise. 

The  cross-modulation  capability  was 
checked  by  connecting  two  signal  genera- 
tors to  the  input  jack.  One  signal  genera- 
tor was  connected  to  the  converter  input 
thru  a  10  dB  pad  and,  with  no  modula- 
tion, was  set  to  give  an  S5  or  S6  signal 
reading  in  the  if  receiver  when  the  whole 
system  was  tuned  to  this  signal  frequency. 
Then  another  tone  modulated  signal  gen- 
erator was  turned  on  at  about  1  MHz  off 
frequency  (connected  directly  to  the  con- 
verter) and  its  output  attenuator  adjusted 
until  some  over-riding  tone  modulation  was 
heard  on  the  cw  signal  generator.  It  took 
more  tone  signal  than  could  be  obtained 
thru  the  attenuator  which  was  supposed  to 
have  100,000  microvolts  maximum  output. 
The  "one  volt"  output  jack  produced  ap- 
preciable cross  modulation.  It  was  estimated 


that  it  took  about  V*  volt  to  produce  ob- 
jectionable cross-modulation.  It  was  neces- 
sary to  have  a  large  resistor  pad  between 
the  converter  and  the  if  receiver,  and  to 
have  the  two  test  signals  separated  far 
enough  apart  so  the  cross  modulation  prob- 
lems in  the  if  receiver  were  negligible.  It  is 
surprising  how  poor  some  homemade  and 
some  commercial  radio  receivers  are  for 
cross  modulation  in  the  14  MHz  region.  It 
would  seem  that  FET  transistors  should  be 
used  in  all  14  to  18  MHz  and  5  or  2  MHz 
if  and  mixer  stages  right  up  to  the  main 
sharp  mechanical  or  crystal  filter  in  the  if 
section.  A  20  dB  pad  on  the  if  receiver  in- 
put helped  to  reduce  these  effects  while 
trying  to  check  the  converter  only.  The 
added  pad  or  attenuator  was  only  a  stop- 
gap cure  since  the  real  cure  is  to  use  a 
better  designed  if  receiver. 

Surprisingly,  the  IN  100  back -to-back  di- 
odes in  the  receiver  input  were  not  trouble- 
some in  these  cross-modulation  tests.  These 
diodes  are  standard  on  all  mv  converter  in* 
puts  in  order  to  provide  some  transistor 
protection    from    moderately    high    powered 


Bottom  view  of  the  low  noise,  low  cross-modulation   FET  converter.  The  copper  shield   is   across  the 
rf  amplifier  socket.  The  solenoid  rf  choke  at  the  other  end   is   part  of  the   pi   network  output  circuit. 
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transmitters  at  this  station.  The  IN  100  di- 
odes have  a  low  capacitance,  reasonably 
high  back  resistance  and  quite  low  forward 
resistance  and  are  low  cost  types.  Con- 
nected across  the  coax  input  jack,  the  diode 
loss  is  very  low  and  it  does  provide  some 
added  protection  against  destructive  surge 
voltages  from  the  antenna  system  or  switch- 
ing relay. 

The  converter  rf  stage  required  some 
neutralization  by  means  of  a  3  or  3.3  micro- 
henry rf  choke  connected  between  the  in- 
put and  output  tuned  circuits-  This  resonates 
roughly  at  50  MHz  with  the  gate  to  drain 
capacitance  of  a  TIM  12  which  is  typically 
about  3  pR  Even  with  this  amount  of  in- 
ductive neutralization  it  was  necessary  to 
load  the  tuned  input  circuit  down  to  quite 
a  bit  less  than  1000  ohms  by  means  of 
the  antenna  link  of  three  turns.  The  FET 
has  high  input  and  output  impedance  and 
a  5000  ohm  resistor  across  the  output  tuned 
circuit  was  also  needed.  A  variable  source 
resistor  of  2000  ohms  was  mounted  external 
to  the  converter  to  permit  easy  rf  gain  ad- 
justment 

The  FET  mixer  stage  in  this  unit  has 
gate  signal  input  and  source  oscillator  in- 
jection, A  small  Trimpot,  0  to  10,000  ohms, 
provides  bias  for  the  mixer  stage.  This  pot 
and  the  oscillator  pick-up  link  of  2  to  3 
turns  were  adjusted  to  provide  minimum 
cross-modulation  effects.  Actually  a  2-kO 
or  3-kO  fixed  resistor  would  be  quite  satis- 
factory for  this  type  of  transistor  and  os- 
cillator infection  voltage.  The  latter  is  great- 
er than  with  ordinary  transistor  mixers,  but 
should  be  a  little  less  than  that  which  gives 


maximum  mixer  gain.  At  the  maximum  gain 
value,  the  cross-modulation  effects  are 
worse.  The  mixer  output  circuit  is  a  pi 
coupling  network  tuned  to  about  15  MHz, 
The  dc  path  resistor  across  the  output  jack 
can  be  made  much  lower  in  value  if  a  wid- 
er if  frequency  response  is  needed.  The 
value  will  be  somewhere  between  50  and 
500  ohms  for  most  if  receivers.  If  the  latter 
actually  looks  like  50  to  70  ohms,  the  dc 
shunt  resistor  can  be  of  a  higher  value. 

The  36  MHz  crystal  oscillator  uses  a 
TIM  10  or  any  other  VHF  transistor  which 
will  produce  strong  36  MHz  output  with  one 
or  two  milliamperes  of  collector  current  The 
emitter  bypass  capacitor  produces  regenera- 
tion and  its  value  will  usually  range  be- 
tween 100  pF  and  220  or  even  more  for 
most  types  of  PNP  transistors.  The  FET 
TIM  1 2  units  are  P-channel  which  is  similar 
to  PNP  transistors  for  battery  supply  po- 
larity. Some  FET  units  are  N-channel  which 
require  the  same  supply  voltage  polarity 
as  NPN  transistors.  The  TIM  12  has  an  odd 
base  arrangement  of  leads  (see  Fig,  1)  as 
compared  to  ordinary  transistors.  This  can 
cause  some  confusion  in  wiring  up  the  tran- 
sistor sockets  and  requires  a  little  care  in 
checking  over  the  circuit  wiring  before  fixing 
up  the  converter. 

As  a  final  comment,  this  converter  showed 
a  25  to  30  dB  improvement  in  cross -modula- 
tion as  compared  to  several  other  50  MHz 
converters  using  ordinary  vhf  transistors  of 
several  types.  It  also  had  a  better  NF  than 
the  other  converters.  The  spurious  signal 
responses  were  less  due  to  the  FET  mixer. 

.  .  .  W6AJF 


Simple  Audio-Derived  AGC 

I  don't  claim  originality  for  the  basic 
idea  here,  Obtaining  AGC  voltage  from  the 
audio  output  is  as  old  as  audio  output. 
The  schematic  tells  most  of  the  story;  it 
will  help  others  equip  their  receivers  with 
effective  AGC  from  junk  box  parts  with 
only  one  internal  connection.  The  transistor 
is  not  critical,  although  it  must  be  NPN  sili- 
con (high  collector  to  emitter  resistance 
with  no  signal  or  small  signal).  IVe  tried 
about  fifteen,  from  2N33,  497,  2195  to 
2N????,  and  they  all  work,  The  variable 
resistor  can  be  anything  over  50  ohms;  I 
used  10  kilohms,  and  an  audio  taper  is  bet- 
ter than  linear.  Diode— any  germanium: 
1N34,   1N277,  etc.   Base  capacitor  will  de- 


pend on  each  operator's  taste  on  delay  time. 
40  ftF  works  fine.  The  circuit  provides  fast 
attack  and  on  three  receivers  has  given  an 
average  of  30  dB  compression  with  the  pot 
at  maximum.  Receiver  volume  control 
should  be  set  for  loudness  with  minimum 
signal  and  maximum  is  set  with  the  AGC 
pot.  .  .  .  N.  H.  Chamion  W6BGQ 
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Franfc   Jonas  W6AJF/AF6AJF 
850  Donner  Avenue 
Sonoma,  California 


Low  Cross-Modulation  at  144  MHz 


The  biggest  culprit  in  most  cases  of  cross-modulation  is  the  mixer.  In  the 
converter  described  in  this  article,  W6AJF  uses  a  low  cost  FET  for  the 
mixerf  which  gives  low  cross-modulation,  and  a  low  cost  VHF  transistor 
for  the  rf  stage,  for  low  noise  figure* 


The  144  MHz  band  sometimes  has  enough 
nearby  stations  to  cause  trouble  in  receiving 
on  this  band,  Very  strong  local  or  line-ol 
sight  transmitters  can  overload  the  usual 
transistor  converter  and  ride  in  on  top  of  the 
desired  signals  even  though  far  enough  re- 
moved in  frequency  so  the  selectivity  of 
the  main  if  system  should  eliminate  this 
effect  Usually  the  trouble  can  be  traced 
to  the  converter  transistor  mixer  stage  since 

rhaps  20  millivolts  of  signal  will  produce 
cross-modulation  on  top  of  the  desired  sig- 
nal. The  answer  in  most  cases  is  to  use 
an  FET  type  as  the  mixer  since  it  takes 
ten  to  twenty  times  as  much  input  to  show 
cross  modulation,  FET  devices  are  usually 
better  than  nearly  any  type  of  tube  mixer 


at  vhf . 

FET  (field  effect  transistors)  have  been 
very  expensive  in  the  past  but  now  some 
are  in  the  one  dollar  class  such  as  the 
TIM  12,  a  plastic-cased  transistor.  It  works 
very  well  as  a  mixer  at  144  MHz  but  is 
not  too  good  as  an  rf  stage.  The  converter 
shown  in  the  photographs  and  in  the  cir- 
cuit diagram  was  originally  built  with  two 
FET  TlM12's  in  it,  one  as  the  rf  stage  and 
the  other  as  the  mixer.  The  noise  figure 
measured  about  5  tlB  which  isn't  bad  for 
average  local  station  reception  but  isn't 
good  enough  for  144  MHz  dx  signal  re- 
ception. The  TIM  12  is  a  p-channel  germani- 
um FET  unit  sold  by  Texas  Instrument  dis- 
tributors   for   $1.07    at   the   time    the   writer 


6  TURNS  N0,22E  l/4H  L6.  6  TURNS  NO.  22E  1/4 \<k 

ON  3/16N  QIA.  FORM  ON  3/16"  DM.  FORM 

TAP  Z  TURNS  FROM  BOTTOM 


4  TURNS  NO.  IB  3/6"  L& 
ON  1/4*  OIA.  FORM 
TAP  3  TURNS  FROM 
144  MHz        GROUND  s^  1 1 


300 


INPUT 


INIQO 


moo 


3>9k 


T1MIS 
MIXER 


RFC 


(*  MHz 
OUTPUT 


5  TURNS  NO.  22E    \MnUL       >lSh 
ON    3/16*  DJA.   FORM 


-^ 


51< 
[EXTERNAL) 


+9  OR  10 


TlMtZ 


TlMlO 


Fig.   I.  Schematic   of  W6AJF's   low  cost,   low   noise,    low  cross-modulation,   two    meter   converter.    Note 
that  only  the  mixer  uses  an  FET;  the  mixer  is   responsible  for  most  cross-modulation. 
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Top  view   of  the  converter  described   in  this  article.   It's   built  on  a    M/V    x  611    piece   of  copper-clad 
board.  The  copper  is  on  the  underside* 


obtained  a  few.  The  rf  gain  and  NF  varied 
greatly  at  144  MHz  though  these  same  units 
jjave  excellent  results  at  50  MHz  in  an 
rf  stage.  Apparently  at  144  MHz  the  TIS34 
FET  (at  4  times  the  price)  would  be  needed 
and  it  is  an  \-channel  silicon  transistor  re- 
quiring  a  change  in  battery  supply  polarity. 
It  was  decided  to  use  a  neutralized  TIM  10 
vhf  transistor  (approximately  50  cents)  in 
the  rf  stage,  and  oscillator,  and  the  low- 
prived  FET  as  the  mixer.  The  resulting  cir- 
cuit is  shown  in  Fig,  1,  The  NF  measured 
at  2  to  3  dB  which  is  fine  for  dx  recep- 
tion, Two  144  MHz  signal  generators  were 
connected  together  thru  a  10  dB  pad  (50 
ohms)  and  the  tone  modulated  generator 
also  tied  into  the  converter  directly,  The 
unmodulated  signal  generator  was  adjusted 
to  145  MHz  and  its  output  attenuator  set 
to  give  an  S-6  signal  into  the  converter 
and  if  system,  The  tone  modulated  signal 
generator  was  then  set  to  144  or  146  MHz 
and  its  output  increased  until  some  tone 
could    be    heard    riding    in    on    top    of 


Mcw"  signal  at  145  MHz.  With  maximum 
rf  stage  gain  and  maximum  mixer  gain, 
it  took  about  25,000  microvolts  to  cross 
modulate  the  S-6  desired  wcww  signal.  By 
increasing  the  mixer  source  variable  re- 
sistor to  2-kll  ro  3-k£2  the  ''tone"  signal 
had  to  be  increased  to  50,000  mV  or  50 
in  i  Hi  volts.  If  a  local  signal  is  greater  than 
that,  some  benefit  can  be  obtained  by  us- 
ing forward  gain  control  on  the  rf  stage.  F«  r 
extreme  cases  of  cross  modulation,  a  TIS34 
N-channel  FET  stage  (neutralized)  would 
be  desirable  in  place  of  the  PNP  ordinary 
TIM  10  transistor. 

Just  changing  the  mixer  stage  from  a 
TIM  10  or  other  types  of  vhf  transistors,  to 
a  FET  mixer  such  as  a  TIM  1 2,  improves 
the  cross  modulation  characteristic  by  at 
least  20  dB,  The  50  MHz  converter  shown 
in  the  May  '66  issue  of  73  Magazine  and 
the  144  MHz  converter  in  the  June  *66  issue 
were  modified  to  use  the  FET  mixers  only. 
Type  TLMI2  FET  units  look  like  the  TIM  10 
ordinary   units   but   have  a   different   basing 


Bottom  view  of  the  converter.  The  '"gimmick"  capacitors  between  the  three  tuned  circuits  are  about 
1/2  pF  apiece.  They  should   be  adjusted  for  best  coverage  of   144  to    148   MHz. 
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arrangement  as  shown  in  the  new  circuit 
diagram,  The  10-KO  variable  source  resistor 
was  not  used  in  these  modifications.  Onlv 
the  fixed  3.3  kfi  former  emitter  resistor  was 
used  in  the  source  lead  with  an  .001  mF  by- 
pass and  two  turn  pick-up  link  to  the  oscil- 
lator coiL  The  gate  is  a  fairly  high  imped- 
ance even  at  144  MHz,  so  should  be  con- 
nected to  the  top  of  the  tuned  circuit  in- 
stead of  thru  a  one  turn  link  as  with  an 
ordinary  transistor  mixer.  Note  that  the  FET 
unit  only  requires  one  resistor  to  the  plus 
supply  voltage  rather  than  the  voltage  di- 
vider normally  used  with  ordinary  tran- 
sistors. 

The  overtone  crystal  oscillator  uses  a  low- 
Q  emitter  circuit  tuned  above  the  funda- 
mental frequency  of  the  crystal  (about  14% 
MHz).  This  emitter  circuit  has  to  be  tuned 
below  the  overtone  frequency  of  43%  MHz. 
Too  low  a  LC  ratio,  at  perhaps  25  or  30 
MHz,  may  not  give  enough  regeneration  at 
the  130  MHz  collector  frequency  with  some 
transistors  to  give  good  output  power  at 
130  MHz.  The  TIXM05  crystal  oscillator 
functions  very  well  with  a  5-25  pF  adjust- 
able ceramic  capacitor  and  a  3  ^H  rfc.  The 
TIM  10  is  a  little  marginal  with  these  values 
and  perhaps  a  4  mH  rfc  and  smaller  capaci- 
tor might  be  better.  The  proper  values  are 
those  which  provide  a  very  weak  43Vs  MHz 
oscillation  at  the  overtone  crystal  frequency 
and  doubling  or  tripling  power  to  the  de- 
sired output  frequency  in  the  collector  to 
emitter  system.  Low  if  power  oscillation  at 
43%  MHz  should  mean  low  rf  crystal  cur- 


rent with  attendant  high  frequency  stability* 
However,  the  transistor  has  to  oscillate  at 
43%  MHz  and  efficiently  triple  to  130  MHz. 
Regeneration  at  130  MHz  helps  increase  the 
130  MHz  power  output  without  running  much 
rf  at  43%.  These  oscillators,  where  one  does 
the  work  of  two,  can  be  made  more  stable 
in  frequency  but  do  require  some  experi- 
menting to  get  them  to  work  with  each 
change  in  transistor  type.  The  writer  has 
never  had  any  difficulty  with  their  use  over 
long  periods  of  time,  but  does  sometimes 
have  to  work  on  a  particular  converter  to 
get  it  into  reliable  oscillation  the  first  time 
it  is  tested.  The  3  microhenry  coil  can  be 
wound  from  coil  table  or  calculator  data, 
or  it  can  be  a  commercially  made  small  en- 
capsuled  rf  choke.  If  one  doesn't  work,  don't 
be  afraid  to  try  another  one  as  the  toler- 
ance  on  some  rf  chokes  is  awfuUv  wide.  Ac- 

w 

tually,  a  ferrite-cored  rf  choke  of  3  or  4 
micorhenrys  will  have  a  higher  Q  than  "air 
wound"  varieties  and  produce  oscillation 
more  easily.  The  unloaded  Q  of  this  coil 
should  be  at  least  15,  with  higher  values 
being  desirable.  The  transistor  should  be  a 
type  with  good  vhf  gain  and  a  cut-off  fre- 
quency of  at  least  six  times  the  overtone 
crystal  frequency,  and  a  few  times  the  har- 
monic frequency  desired.  Like  most  harmon- 
ic generators,  the  second  harmonic  is  up- 
wards of  twice  the  value  as  for  the  third 
harmonic.  The  fourth  harmonic  is  usually 
too  low  in  amplitude  to  be  used  in  vhf  con- 
verters- 

.  .  .  W6AJF 
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6-METER 


than  with  a  SWAN- 2 50  Tiuiuim 


6  Meter  Band  Openings  Increase!  With  sun  spot  activity  now  on 
the  increase,  6  meters  is  rapidly  becoming  one  of  the  most  in- 
teresting bands  to  operate,  and  the  next  few  years  will  un- 
doubtedly see  tremendous  activity  on  this  band.  Sporadic  E 
openings  are  occurring  several  times  each  week  over  all  parts 
of  the  country,  making  excellent  contacts  possible  from  Coast 
to  Coast  and  over  intermediate  paths.  With  long  F2  skip  and 
trans-equatorial  propagation  to  look  forward  to,  plus  the  con- 
sistent ground  wave  and  tropospheric  scatter  contacts  made 
possible  with  the  power  of  the  Swan  250,  there  is  practically 
no  limit  to  the  operating  pleasure  you  can  find  in  the  VHF 
world  above  50  mc. 

The  Swan  250  is  at  its  best  in  the  SSB  mode,  for  which  it  was 
primarily  designed.  With  240  watts  PEP  input  and  an  average 


beam  antenna,  its  talk  power  does  an  outstanding  job,  To  work 
your  AM  friends  you  simply  insert  carrier  to  75  watts  input, 
and  they  will  read  you  loud  and  clean  AM  reception  is  provided 
for  by  the  receiver  function  switch.  Also,  a  noise  limiting  cir- 
cuit is  effective  on  both  AM  and  SSB. 
The  Swan  250  is  engineered  to  provide  the  same  excellent 
voice  quality  which  has  become  the  trademark  of  all  Swan 
transceivers.  And,  naturally,  the  same  customer  service  policy, 
second  to  none,  applies  to  our  VHF  models. 
If  you  are  seriously  interested  in  working  6  meters,  see  the 
new  Swan  250  at  your  dealer.  We  are  delivering  now,  but  the 
back  order  list  is  getting  longer,  and  we  suggest  you  place 
your  order  soon. 

73  Herb  Johnson  W6QKI 


SPECIFICATIONS: 


• 

ic 
• 


240  watts  P.E.P.  input  on  single  sideband,  180  watts  cw 

input,  75  watts  AM  input  with  carrier  insertion. 

Two  6146B  tubes  in  Power  Amplifier. 

Complete  band  coverage,  50-54  mc. 

Velvet  smooth  vernier  tuning  covers  500  kc,  calibrated  in 

5  kc  increments. 

Transmits  and  receives  on  Upper  Sideband. 

2.8  kc  bandwidth  with  crystal  filter  at  10J  mc. 

Single  conversion  design  for  minimum  image  and  spurious. 

40  db  unwanted-sideband  suppression,  50  db  carrier 

suppression. 

Receiver  noise  figure  better  than  3  db. 
6HA5  triode  R,F.  amp-,  6HA5  triode  mixer. 

117XC  AC  Power  Supply $  95.00 

14417  12  Volt  DC  Power  Supply $130.00 

500  kc  Calibrator  Kit .....$  19.50 

Model  VX-1  Plug-in  VOX .....$  35.00 

MARK  VI  50  mc  LINEAR  AMPLIFIER 

2000  Watts  P.E.P.,  two  3400Z 
tubes.  Includes  Power  Supply. 
Price,  less  tubes $475.00 


* 
* 
* 


Separate  AM  detector. 

Automatic  noise  limiter. 

Separate  AF  and  RF  gain  controls. 

Audio  response  essentially  flat  from  300  to  3100  cycles. 

Pi  output  coupling  for  matching  wide  range  of  load 

impedances. 

Meter  indicates  either  cathode  current  or  relative  output 

for  optimum  tuning  and  loading. 

Provisions  for  adding  500  kc  calibrator,  or  plug-in  Vox 

unit 

Dimensions:  5Yz  in.  high,  13  in.  wide,  11  in.  deep.  Weight: 

17  lbs. 

Price,  amateur  net:  Swan-250 , $325 

External  VFO  for  separate  transmitreceive  control  available 
soon. 
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Eloy  Mam  WlDBN 
4039    Southmont    Drive 
Montgomery,  Alabama 


The  30P1  Linear  Amplifier 

-A  Peasants  30L1 


The  commercial  trend  toward  smaller  and 
lighter  equipment  has  been  only  slightly 
followed  by  the  home  builder.  The  reasons 
are  many.  The  newer  smaller  components 
are  expensive,  difficult  to  obtain  in  some 
cases,  and  of  course  one  has  to  make  use 
of  all  the  goodies  present  in  the  junk  box, 
and  of  the  surplus  bargains. 

The  amplifier  described  here  was  planned 
to  be  as  small  as  possible,  yet  provide  kW, 
or  near  kW  power.  It  offers  nothing  new 
in  circuitry j  being  the  standard  811 A  rig 
already  described  many  times  in  all  the 
amateur  publicatiions1.  The  only  thing  dif- 
ferent is  the  packaging.  It  proves  that  the 
proper  selection  of  components,  layout  plan- 
ning, and  the  use  of  the  BIG  parts  press  will 
result  in  a  smaller  piece  of  equipment  of 
comparable  power  than  usually  comes  out 
of  the  home  workshop.  All  without  requiring 
an  elaborate  machine  shop  and  using  all 
readily  available  parts. 


The  whole  thing  is  squinched  into  a  Bud 
SB-2142  Shadow  Box  cabinet,  measuring  17 
x  11  x  9Yz  inches,  and  weighs  57  pounds. 
Squinched— Lowenbrau  inspired  contraction 
of  squeeze  and  pinch).  While  few  of  the 
components  are  of  the  junk  box  variety,  all 
of  them  are  readily  available  and  will  pre- 
sent no  problem.  The  total  investment  on 
my  part  was  $80,  but  this  was  greatly  re- 
duced since  the  pwwer  transformer  was  on 
hand.  If  a  similar  transformer  is  available, 
the  amplifier  can  be  duplicated  for  roughly 
the  same  amount. 

An  explanation  of  the  name  is  in  order. 
Other  than  being  a  take-off  on  the  well 
known  amplifiers,  it  goes  back  to  my  Green- 
ville, S,  C,  days.  When  I  graduated  to  a 
4- 1 000 A,  I  proclaimed  loud  and  often  to 
my  811 A  operating  friends  that  'any  ole 
peasant  can  run  811's.  Hence  the  f30  Peas- 
ant 1\ 

1.  For    instance,    March    1962,    page    33. 
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The  circuit:  As  already  stated,  nothing 
new  or  unusual  is  claimed  for  the  circuit, 
and  space  will  not  be  wasted  to  show  a 
schematic  that  can  be  found  in  buck  issues. 
It  is  a  standard  grounded  grid,  cathode 
driven  pi-net  output  eon  figuration,  The  pow- 
er supply  shown  provides  1520  Vdc,  while 
4,5  volts  negative  bias  is  furnished  by  a 
filament  transformer  supply.  The  Barker 
and  Williamson  851  pi-net  tank  is  used  in 
the  output  circuit,  with  added  contacts 
being  used  to  switch  in  added  capacitance 
for  loading  on  75/80  meters  only.  Metering 
is  provided  in  the  grid  and  cathode  circuits, 
as  well  as  an  rf  voltmeter  which  provides 
relative  power  output  indication. 

The  power  supply:  As  already  mentioned, 
the  power  supply  delivers  1520  volts  with 
the  transformer  used.  It  is  a  full  wave  cir- 
cuit, using  nine  750  mA  600  piv  silicon 
rectifiers  in  each  leg*  The  particular  recti- 
fiers used  here  were  obtained  from  Barry 
Radio  in  New  York,  and  sold  for  36c,  There 
are  many  bargain  counter  type  rectifiers 
on  the  market  today,  though  many  turn  out 
to  be  the  bargains  they  appear.  These  sili- 
cons from  Barry  have  been  used  in  a  num- 
ber of  my  projects  and  I  recommend  them 
unconditionally.  Negative  lead  filtering  is 
used,  mainly  to  reduce  the  required  voltagt 
insulation  and  physical  size  of  the  choke. 
Four  100  juF/525  volt  paper  filter  capacitors 
are  used  in  series.  The  resulting  25  mF  at 
2100  working  volts  maintain  a  fairly  con- 
stant  output  voltage.   These   capacitors   are 


shunted    with    100   KQ   2   watt   resistors   to 
qualize   the   voltage   drop   across   each   in- 
dividual unit. 

Fuses  arc  used  in  the  primary  of  the  high 
voltage  transformer  as  well  as  in  the  B  + 
linc  itself.  The  latter  is  a  Buss  High  Voltage 
HVB  type,  rated  at  14  amp.  These  particular 
fuses  are  manufacturer  rated  to  carry  up 
to  135  per  cent  load.  The  Vz  amp  size  used 
here  seems  the  best  choice  to  protect  the 
particular  rectifiers  used. 

The  rectifier  and  filter  assembly  is  made 
up  of  two  similar  pieces  of  Incite,  supported 
and  sepa rated  by  \y^  inch  steatite  spacers. 
Right  angle  brackets  hold  the  entire  assem- 
bly on  top  of  the  power  transformer.  One- 
half  inch  screw-type  standoff  insulators  are 
mounted  on  the  top  piece  to  support  the 
rectifiers,  paralleling  resistors,  and  also  the 
current  limiting  resistors.  The  high- voltage 
fuse  holding  clips  are  also  mounted  on  the 
top  piece,  toward  the  back  so  it  can  be  ac- 
cessible by  removing  the  back  cover  of  the 
cabinet. 

Const] action:  A  few  words  now  concern- 
ing the  sheet  metal  work  involved.  The  Bud 
cabinet  used  comes  apart  in  four  pieces; 
tup  and  sides  together,  front,  back,  and  bot- 
tom. This  is  an  ideal  setup  since  compon- 
ents can  be  mounted  direct Iv  to  the  bottom 
and  the  rest  of  the  cabinet  built  up  around 
it,  One  drawback  is  the  fact  that  the  cab- 
inet is  made  of  steel,  and  is  difficult  to 
work,  but  the  small  number  of  holes  re- 
quired   makes    this   a    minor   problem,    The 


Back  view  of  the  linear  with 
the   power  supply   in    place* 
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meter  hole  was  cut  with  a  Sears  and  Roe- 
buck adjustable  hole  cutter  which,  with 
plenty  of  oil  went  through  with  no  trouble 
without  burning  up  the  cutter  blade, 

A  hint  of  the  use  of  such  cutters:  Re- 
move the  xk  inch  pilot  drill  and  replace 
with  a  short  piece  of  Yi  inch  shaft  material, 
Drill  a  %  inch  hole  in  the  panel  and  install 
a  V4  inch  inside  diameter  panel  bushing  for 
the  shaft  to  ride  in.  After  centering  the  work 
carefully,  clamp  securely  to  the  drill  press 
table  and  feed  slowly.  In  the  case  of  steel 
panels,  oil  should  be  applied  steadily  as  the 
cut  deepens.  Oil  is  not  required  while  cut- 
ting aluminum,  although  it  should  be  used 
in  the  panel  bushing  at  all  times.  In  the 
latter  case,  cutting  should  be  stopped  per- 
iodically to  remove  the  buildup  of  material 
that  accumulates  on  the  cutter  blade,  in- 
suring a  clean  cut 

The  power  transformer  is  mounted  di- 
rectly to  the  cabinet  bottom  using  rubber 
feet  on  the  outside.  This  provides  firm  sup- 
port for  the  transformer.  Rubber  feet  are 
also  installed  on  the  opposite  end  of  the 
bottom  in  the  opposite  locations  used  to 
mount  the  transformer.  The  chassis  is  a 
Bud  ACM  18  17  x  12  x  3  inches,  cut  down 
to  10  x  12  x  3  inches.  The  resulting  open 
end  is  placed  against  the  front  panel  and 
secured  with  threaded  right  angle  brackets. 

To  provide  ventilation,  the  solid  back 
provided  with  the  cabinet  was  discarded  and 
replaced  with  a  like-size  piece  of  Reynolds 
perforated  aluminum.  Also,  three  1-inch 
holes  were  punched  in  the  forward  edge  of 


the  sides,  and   *C   &  G*   1-inch  perforated 
ventilating  hole  plugs  were  installed. 

Tank  coil  and  plate  tuning  capacitor  are 
mounted  on  a  bracket  made  from  3/32  inch 
aluminum  and  really  serves  two  purposes. 
Primarily  it  supports  the  coil  and  capacitor, 
but  it  also  provides  a  mount  for  the  bleeder 
resistors  and  a  heat  sink  of  sorts  to  help 
dissipate  the  heat  generated  by  them. 

The  B  &  W  coil  was  modified  by  the 
addition  of  an  extra  set  of  contacts  to  the 
switch  on  the  back,  to  switch  in  a  1000  pF/- 
1250  volt  mica  capacitor  for  loading  in  the 
75/80  meter  band.  The  contacts  are  in- 
stalled in  the  normally  blank  position,  and 
further  modification  is  required  to  the 
detent  plate  on  the  front  of  the  coil  assem- 
bly. This  modification  consists  of  drilling  a 
hole  for  the  spring- loaded  ball  bearing  to 
drop  in  and  hold  the  shaft  in  the  proper 
position,  A  quick  look  at  the  coil,  switch, 
and  detent  plate  will  readily  clear  up  any 
vague  points.  Extra  switch  contacts  can  be 
obtained  from  Barker  &  Williamson,  Inc, 
for  $1.00,  Don't  forget  to  mention  the  type 
of  coil. 

The  plate  loading  variable  capacitor  is  a 
broadcast  type  triple  420  pF  unit,  also  from 
Barry  Radio*  It  is  mounted  vertically  against 
the  chassis  and  driven  through  a  National 
HAD*  right  angle  drive.  This  method  of 
mounting  was  used  to  permit  a  short  RF 
ground  path,  a  short  connection  to  the  out- 
put side  of  the  pi-net  coil,  and  also  because 
the  darn  thing  was  too  long  to  mount  any 
other  way.   Actually,  it  is  efficient  for  the 


Bottom  view  of  the  8 II A 
linear  described  in  the  text. 
This  is  the  rf  section;  the 
power  supply  fits  in  the 
space   at  the    left. 
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reasons  mentioned,  and  helps  to  maintain  a 
symmetrical  front  panel. 

The  ten  meter  portion  of  the  coil  is  re- 
moved from  its  original  mounting,  the  ends 
rebent,  and  placed  as  seen  in  the  accom- 
panying photographs.  Two  Centralab  858S 
1000  pF  5  kV  capacitors  are  used  for  plate 
coupling  and  mounted  directly  on  the  ten 
meter  coil  Copper  strap  Vz  inch  wide  is 
used  for  aJI  plate  circuit  connections. 

Due  to  the  height  of  the  tubes,  the  sockets 
have  to  be  submounted.  A  IVz  inch  socket 
punch  is  used  to  cut  clearance  holes  for  the 
tube  bases,  and  also  for  the  Milieu  R-175A 
plate  choke.  The  Johnson  122-224  sockets 
used  for  the  811's  are  mounted  on  1Y4  inch 
spacers.  The  base  provided  with  the  choke 
is  removed  and  the  choke  is  mounted  di- 
rectly to  a  Vs  inch  thick  phenolic  rectangle 
mounted  on  the  inner  tube  socket  mounting 
screws.  This  can  be  seen  in  the  accompany- 
ing bottom  view  photographs.  The  B  &  W 
FC-15  filament  choke  is  mounted  under  the 
chassis  on  1  inch  standoff  insulators  to  clear 
the  high  -  voltage  line  running  from  a  feed- 
through  insulator  close  to  the  edge  of  the 
chassis,  to  the  rf  choke,  and  to  the  choke 
by-pass  capacitor.  Also,  mounting  the  fila- 
ment choke  at  this  height  puts  its  terminals 
at  the  same  level  as  the  tube  connections, 
resulting  in  shorter  leads. 

Suggested  changes:  Bias.  As  originally 
built,  the  81  Ts  are  not  cut  off  during  stand- 
by periods,  and  the  resulting  plate  dissipa- 
tion makes  the  whole  thing  run  a  wee  bit 
on  the  warm  side,  I  recommend  a  higher 
voltage  bias  supply,  with  external  switching 
thru  the  vox  circuits,  to  apply  cutoff  bias 
during  standby  periods,  applying  operating 
bias  as  drive  is  applied. 

Fan;  The  fan  used  does  an  adequate  job, 
though  since  building  this  I  have  discovered 
the  Rotron  muffin  fans,  and  their  newer  Skip- 
per fans,  I  used  the  former,  and  recommend 
them  for  this  or  any  similar  applications. 
They  are  small,  death  quiet,  and  the  amount 
of  air  they  move  has  to  be  felt  to  be  believed. 
They  are  almost  as  windy  as  some  75  meter 
operators. 

The  filter /rectifier  sandwich  should  be 
changed  to  a  triple-decker,  The  top,  or 
added  section,  would  be  a  similar  size  piece 
of  Incite  mounted  on  proper  height  spacers 
to  clear  the  components  already  mounted. 
This  is  for  safety  reasons  only  as  the  ex- 
posed high-voltage  could  result  in  a  shock- 
ing situation  during  the  initial  cover-off 
smoke  test 

.  .  ,  WIDEN 


ROHN 


Mighty  big  in  towers 

CATV  •  Microwave  •  Communica- 
tions •  Broadcast  •  Home  TV 
•  Amateur  •  Specialty  Towers 

The  dominant  position  ROHN 
enjoys  in  the  tower  industry  has 
its  foundations  established  on 
a  concept  of  providing  the  cus- 
tomer with  more  than  he  ex- 
pects to  get.  The  built-in  extra 
quality  factor  begins  with: 

ENGINEERING  AND  DESIGN  - 
computer-assisted  for  exactness 

MANUFACTURING  -  vast,  mod- 
ern, custom-designed  facilities 
and  methods 

FINISHING  -  hot-dipped  gal- 
vanizing  after  fabrication  and 
continues  with  . .  . 

ROHN  SERVICE  -  strategically 
located  warehousing,  world- 
wide representatives,  turnkey 
tower  erection  service  and  com- 
plete lines  of  towers,  fighting, 
microwave  reflectors,  acces- 
sories and  equipment. 

Representation  and  Distribution 
Worldwide 

For  further  information  contact 


ROHN 


® 


Home  Office 

P.O.  Box  2000,  Peoria,  Illinois  61G01 

Ph.  309/637-8416  TWX  309/697-1488 
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Many  UHF  converters  suffer  from  lack  of  local  injection. 
W60SA  seems  to  have  solved  this  problem  in  his  con- 
verter. Maybe  you  could  use  his  arrangement. 

An  Improved  Multiplier  for  UHF 


It  seems  to  the  writer  that  every  UHF 
converter  he  builds  up  with  the  same 
basic  deficiency— marginal  crystal  current 
through  the  mixer  diode.  This  deficiency  in 
turn  has  always  been  traced  to  the  same 
cause— low  output  from  the  last  tube  in  the 
multiplier  string. 

Maybe  this  is  because  I  operate  my  multi- 
plier tubes  at  their  rated  input  while  other 
builders  follow  the  good  old  California  cus- 
tom of  doubling  the  manufacturer's  recom- 
mended plate  voltage.  Or  maybe  1  am  just 
a  careless  builder. 

After  putting  up  with  this  nonsense  for 
a  couple  of  years  it  was  decided  to  grip 
the  bull  by  the  horns  and  construct  a  souped 
up  multiplier  string.  The  next  question  was 
how  to  soup  it  up  without  turning  it  into  a 
transmitter.  Remembering  KICLL/s  article 
on  neutralizing  receiving  type  tubes  in  the 
Aupust  1965  73,  it  was  decided  to  try  a 
6AK5  straight  through  amplifier  at  the  3F 
point  in  the  chain  (141  MHz  in  this  case). 

The  old  multiplier  string  was  modified  to 
look  like  Fig.  1.  Following  KICLI/s  advice, 
the  6AK5  amplifier  was  first  tried  without 
neutralization,  and  as  usual,  no  luck.  Next, 
we  added  the  neutralizing  loop  and  two 
twists  of  hook-up  wire  for  Cn,  Got  the  loop 
backwards  the  first  time  as  predicted,  Re- 
versed the  loop  and  fifVoila"  about  %  watt 
of  stable   rf  energy   at   141    MHz,   How   do 


Les   Maurer  W60SA 
209  Nob  HHI  Way 
Los   Gatos,   Calif. 

I  know  it  is  watt?  Well,  it  lights  an  NE  52 
neon  bulb  if  you  touch  the  tip  on  the  tank 
coil  Also,  be  it  noted,  the  light  goes  out 
when  you  pull  the  crystal  out  of  its  socket, 
which  it  did  not  do  prior  to  neutralization. 

The  writer  uses  the  unit  in  Fig.  1  to  drive 
a  Raytheon  5656  dual  tetrode  operating  as 
a  push-pull  tripler  to  423  MHz.  The  5656 
has  recently  turned  up  in  surplus  houses  at 
about  $2.50  and  is  indeed  a  nifty  UHF  low 
power  multiplier  or  amplifier.  It  appears 
to  put  out  about  Vz  watt  at  423  when  used 
as  a  tripler.  The  writer  used  the  plate  lines 
out  of  an  old  APS  13  oscillator,  %  wave  at 
423  MHz  and  a  4  turn  grid  coil  resonant  at 
141  MHz  and  link  coupled  to  the  preceding 
unit  (Fig,  1).  The  output  of  the  5656  is  link 
coupled  through  the  original  APS  13  link 
to  a  varactor  multiplier  in  my  K6AXN/ 
W6AJF  mixer  box  which  is  tuned  to  1296 
MHz.  This  produces  350  ^A  of  crystal  cur- 
rent in  the  1296  MHz  mixer  diode  (1N21C) 
even  when  very  loosely  coupled  and  with 
the  5656  running  cool  (140  volts  on  plate). 

In  addition  to  now  having  all  the  mixer 
current  I  can  use,  there  is  an  added  bonus, 
(where  did  all  the  birdies  go?).  Apparently, 
as  a  result  of  inserting  the  straight  through 
amplifier  and  the  addition  of  three  more 
tuned  circuits  followed  by  a  push-pull  tripler 
in  place  of  the  old  single  ended  stage;  all 
the  birdies  which  normally  wend  their  way 
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Fig.   I.  Low  power  exciter-local  oscillator.  Output  is  in  the   140  MHz  range  for  use  as  local  injection 
in  a    1296  MHz  converter* 
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5656 


MIXER  BOX 


+  150 


Fig,   2,  Tripler   from    141    to  423    MHx.   This  cir- 
cuit uses  the   plate   lines   from   the   old   APS    13. 

up  the  multiplier  string  were  knocked  out, 
This  in  itself  would  probably  justify  the 
effort 

It  appears  that  commercial  designers  of 
military  equipment  (not  ham  equipment) 
feel  that  the  use  of  push-pull  triplers  and 
link  coupled  straight  amplifiers  in  a  local 
oscillator  chain  is  good  practice.  I  have 
since  discovered  that  the  LO  chain  in  the 
AN/FRC-34  1800  to  2000  MHz  receiver, 
built  by  GE,  has  almost  the  same  arrange- 
ment. They  went  a  little  overboard  on  pow- 
er. The  FRC-34  has  an  832 A  where  I  have 
the  6AK5*  and  a  2C39  where  I  use  the  5856. 
Who  needs  a  transmitter?  Just  modulate 
your  LO?  provided  it's  in  the  band. 

As  a  matter  of  fact,  the  6J6-6AK5  unit 
would  make  a  neat  flea  power  two  meter 
rig.  All  that  is  needed  is  a  suitable  crystal, 
like  48.4  MHz  for  instance,  and  a  6AK6 
modulator  driven  by  a  carbon  mike. 

With  regard  to  tube  substitutions,  the 
12AT7  could  be  used  in  place  of  the  6J6  if 
desired.  I  can't  think  of  a  substitute  for  the 
6AK5  off  hand,  but  show  me  the  UHF  ex- 
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Fig.  3.    1296  MHz  converter  front  end.   Input  at 
right    is    423    MHz    from    the    tripler    in    Fig-    2. 

perimenter  who  doesn't  have  a  few  in  his 
junk  box  and  1*11  send  him  a  couple.  The 
5656  is  a  little  more  of  a  problem.  A  pair 
of  6J4's  would  also  work,  These  little  tubes 
have  turned  up  in  the  surplus  around  here 
for  as  little  as  fifty  cents  a  piece.  They  are 
outmoded  as  receiver  amplifiers  but  still 
look  mighty  good  as  low  power  frequency 
multipliers  up  to  at  least  450  MHz,  Check 
the  Gm  in  your  tube  manual.  There  is  the 
added  advantage  that  if  the  APS-13  trans- 
mitter box  is  used,  the  6J4*s  would  plug  into 
the  7  pin  miniature  sockets  already  there 
with  only  minor  changes  in  the  pin  con- 
nections. 

One  final  piece  of  advice  with  regard  to 
the  1N82A  varactor  multiplier,  I  had  all 
kinds  of  trouble  driving  these  things  until 
I  tried  the  "L"  network  out  of  the  ARRL 
VHF  Handbook  (see  Fig*  3).  Since  that 
time,  no  more  trouble  has  been  experienced 
in  getting  the  drive  out  of  the  423  MHz 
tank  and  over  to  the  place  where  it  is  needed 
on  the  ungrounded  end  of  the  varactor, 

.  *  s  W60SA 


Measure  Relative  Power  and 

Plate  Current 

A  relative  power  meter  on  a  sideband 
transmitter  or  transceiver  is  quite  useful 
in  tuning  for  maximum  output,  but  at  times 
it  is  helpful  to  know  the  final  plate  current. 

The  circuit  shown  has  been  used  on  an 
HX-20  and  has  proved  quite  useful  as  a 
check  on  operating  conditions,  as  well  as 
an  indication  of  power  input.  With  the 
resistors  used  and  the  0-1  mA  meter  switched, 
full  scale  deflection  is  approximately  200 
mA.  Be  sure  to  insulate  the  meter  and 
switch  for  full  plate  voltage. 

The  desire  for  a  plate  current  meter 
arose   upon    changing    the    final    tube    to    a 


6146-B  and  increasing  the  plate  voltage  to 
750  volts  in  an  effort  to  obtain  maximum 
drive  for  a  linear  amplifier* 

Only  a  minimum  of  time  and  parts  are 
required  to  install  the  above  circuit  and  it 
is  well  worth  the  effort  if  it  saves  a  final 
Uibe  from  going  bad. 

;    .    ,    Carl   Pleasant   W5MPX 
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TOUCH-TO-TALK 


MICROPHONES 


Model  619  Dynamic  '281°, 
Model  719  Ceramic  '16%°, 


These  new  beauties  are  tough. 
No  fragile  plastics  or  light- 
weight metal  A  400-ton  high-pressure 
die  casting  machine  turns  two  pounds 
of  molten  metal  into  a  solid  stand 
that  laughs  at  heavy  service.  And 
tough  baked  enamel  plus  heavy 
chrome  plating  guarantees  lasting 
good  looks. 

Just  touch  the  big  bar  to  talk*  It 
latches  on  with  a  simple,  sliding 
motion*  Or  move  it  to  the  grip-to- 
talk  position  on  the  stand  riser  in  just 
minutes,  with  only  a  screwdriver.  The 
DPDT  telephone-type  leaf  switch  will 
last  a  million  calls  or  more.  It  oper- 
ates both  voice  and  relay  circuits,  with 
optional  electronic  switching  avail- 
able at  the  end  of  the  619  (Hi-Z)  and 
719  cable, 

All  models  are  omnidirectional, 
and  come  complete  with  heavy-duty 
cable.  Most  economical  is  the  Model 
719  ceramic.  Response  is  from  80  to 
7^000  cps  at  — 56  db  output. 

For  top  quality,  choose  the  Model 
619  dynamic  models  with  exclusive 
E-V  Acoustalloy  diaphragms. 
Smooth,  peak-free  response  from  70 
to  10,000  cps  at  —  56  db  output  in- 
sures highest  talk  power  and  full 
modulation.  Choose  either  Hi-Z  or 
balanced  Lo-Z  model. 

Try  one  of  these  rugged  new 
beauties  today.  You'll  find  that  your 
rig  never  sounded  —  or  looked  — 
so  good! 

ELECTRO-VOICE,  INC, 

Dept.  272S,  635  Cecil  Street 
Buchanan,  Michigan  49107 


♦We  cover  our  bet  with  a  lifetime  guar- 
antee, ff  any  6I9  or  719  ever  fails,  just 
send  it  to  us.  We'll  repair  it  at  nominal 
cost.  But  if  there's  even  a  hint  that  our 
workmanship  or  materials  weren't  up 
to  par,  the  repair  is  on  the  house  — 
even  30  years  from  now!  Fair  enough? 


STRONGEST 
VOICE 
COMMUNICATIONS! 


Model  619  Dynamic 

On  Display  Now 

at  these 
!  Electro-Voice 

microphone 
headquarters 


ARKANSAS 

North  Little  Rock—Stanley  Sound,  Inc. 
915  W.  23rd  Street    Phone:  FR6-1331 

CALIFORNIA 

Hayward— Styles  &  Engleman  Electronics 

25354  Cypress  Avenue     Phone:  352-1933 
Hollywood— Sunset  Electronics 

6249  Santa  Monica  Boulevard     Phone:  467-5111 
Oakland— El  mar  Electronics 

140  11th  Street 
Oakland— General  Electronics 

4158  Piedmont  Avenue     Phone:  OL5-2711 
San  Francisco— House  of  Sound 

104  9th  Street 
San  Francisco — San  Francisco  Radio 

1284  Market  Street    Phone;  HE1-0652 

COLORADO 

Denver— C.  W.  Electronic  Sales  Co, 

1237- 16th  Street     Phone:  244-5523 
Denver— Electronic  Parts  Company 

1277  Broadway    Phone:  266-3755 

DELAWARE 

Wilmington— First  State  Electronics,  Inc. 
805  E.  13th  Street    Phone:  658-6761 

DISTRICT  OF  COLUMBIA 

Washington— Burroughs  Intercommunications  Co, 

4710-41st,  N.W.     EM2-3400 
Washington— Electronic  Wholesalers,  Inc. 

2345  Sherman  Avenue,  N.W.    483-5200 

ILLINOIS 

Benton— Lampley  Electronics,  Inc. 

452  E.  Church  Street     Phone:  435-8194 
Chicago—Newark  Electric  Company 

500  N.  Pulaski     Phone:  638-4411 
Chicago— StoJz-Wicks,  Inc. 

8110  S.  Western  Avenue     Phone:  RE7-3363 
Chicago  Heights— Aid  Electronic  Supply 

2027  Western  Avenue 
Harvey— The  George  Company 

14524  S.  Halsted  Street     Phone:  PU5-O03O 
Peoria — Klaus  Radio  &  Electric  Co. 

403  E>  Lake  Street 
Peoria  Heights— Put's  Radio-Sales 

737  E,  Marietta     Phone:  685-8413 

INDIANA 

Gary — Kulage  TV 

703  W.  Ridge  Road     Phone:  887-4321 
Hammond— Trr-EIectronics 

6241  Calumot  Avenue     Phone:  931-6850 
Indianapolis— WFBM  Sound  Systems 

1330  ISL  Meridian  Street 

KENTUCKY 

Louisville— Mobile  Communications,  Inc. 
4331  Poplar  Level  Road     Phone:  451-0141 


MARYLAND 

Baltimore— Baltimore  Dictating  Machine  Co. 

3316  Greenmount  Avenue     Phone:  BE5-4577 
Baltimore— Electronic  Center 

5258  Reisterstown  Road     Phone:  664-1200 
Wheaton— Electronic  Distributors,  Inc. 

11325  Fern  Street    Phone:  949-2262 

MISSOURI 

St.  Louis— Interstate  Industrial  Electronics 
4445  Gustine  Avenue     Phone:  FL3-8313 

St.  Louis— Van  Sickle  Radio  &  Elect. 
1915  Washington  Avenue     Phone:  241-2700 

NEW  HAMPSHIRE 

Concord— Evans  Radio,  inc. 
Bow  Junction     Phone:  225-3358 

NEW  YORK 

Farmingdale,  L.I.— Arrow  Electronics 

900  Broad  Holtow  Road     Phone:  MY4-6800 
New  York— Airex  Radio  Corporation 

132  Nassau  Street     Phone:  WO4-1820 
New  York— Dale  Electronics 

244  W.  14th  Street     Phone:  AL5-3660 
New  York— Grand  Central  Radio 

24  E.  44th  Street    Phone;  MU2-3869 
New  York— Harrison  Radio  Corporation 

225  Greenwich  Street     Phone:  BA7-7777 
New  York— Harvey  Radio  Co.,  Inc. 

2  W.  45th  Street     Phone:  JU2-1500 
New  York— Packard  Electronics  Corporation 

33  Union  Square  West     Phone:  OR4-4320 

NORTH  CAROLINA 

Charlotte— Dixie  Radio  Supply  Co.,  Inc. 

1431  Bryant  Street 
Raleigh— Southeastern  Sight  and  Sound  Corp. 

400  Glen  wood  Avenue     Phone:  834-2966 

PENNSYLVANIA 

Allentown — A.  A,  Peters,  Inc. 

231  N.  7th  Street 
Camp  Hill— John  A.  Morefield 

35  N.  35th  Street     Phone:  737-3416 
Philadelphia— General  Sound,  Inc. 

3500  N*  9th  Street     Phone:  228-4133 
Philadelphia— Radio  Electric  Service  Co*  of  Pa. 

7th  &  Arch  Street     Phone:  WA 5-5840 

SOUTH  CAROLINA 

Columbia— Dixie  Radio  Supply  Co.,  Inc. 

1900  Barnwell  Street 
Greenville— Dixie  Radio  Supply  Co*,  Inc. 

500  Pendleton  Street 

TENNESSEE 

Chattanooga— Curie  Radio  Supply  Co. 
439  Broad  Street    Phone:  266-4728 

TEXAS 

Dallas— Sound  Engineering  Company 

2613  Ross  Avenue     Phone:  RI2-3577 
Fort  Worth— Electronic  Center 

1518  E.  Lancaster     Phone:  ED2-7157 
Houston— Sterling  Electronics 

1616  McKinney,  P.O.  Box  1229 
Lubbock— R  &  R  Electronics 

1607  Avenue  G 

WASHINGTON 

Seattle— Western  Electronic  Company 
717  Dexter  Avenue  North 

WISCONSIN 

Green  Bay— A  B  Communications  Service,  Inc. 

1484  Main  Street     Phone;  432-6982 
Madison— Sattedield  Electronics,  Inc. 

1900  S.  Park  Street     Phone:  257-4801 
Milwaukee— Radio  Parts  Co.,  Inc. 

1314  N.  7th  Street 
Milwaukee — Taylor  Electric  Company 

4080  North  Port  Washington     Phone:  964-4321 
West  Allis— Marsh  Radio  Supply  Co. 

6047  W.  Beloit  Road 

VIRGINIA 

Falls  Church— TV  Workshop 
116  W.  Broad  Street     Phone:  JE2-2990 

Roanoke— Jack  L.  Hartman  &  Company 
2840  Petefs  Creek  Road  N.W.     Phone:  362*3504 

Winchester— Kann-Ellert  Electronics  of  Virginia 
1650  Valley  Street    Phone:  667-3030 


* 


George  Cousins  VElTG 

Box   18,  RR  2 

Lower  Sackville,    Nova   Scotia 


A  Broad  Band  80  Meter  Vertical 


Tired  of  narrow  band  antennas  that  have  to  be  returned  when  you  change 
from  CW  to  SSB?  Here's  an  antenna  that  covers  the  whole  3.5  to  4.0  MHz 
band  without  any  adjustments. 


Being  an  advocate  of  DX  and  contests, 
most  of  rny  operating  time  is  spent  on  20, 
15  or  10  meters,  but  there  is  the  odd  time 
that  the  urge  hits  me  to  try  80  and  40, 
especially  during  an  all-band  type  of  con- 
test Unfortunately  the  usual  type  of  array 
which  one  finds  on  20  meters  and  higher 
is  in  most  cases  impractical  on  the  low 
hands  because  of  size  and  cost.  In  order 
to  get  the  necessary  low  angle  of  radiation 
so  necessary  for  DX,  the  most  logical  type 
of  antenna  to  choose  is  the  vertical,  but 
even   this    becomes   a    bit    formidable   when 


ALL   WIRES   SOLDERED 
TOGETHER 


INSULATORS 


S2  jx 
COAX 


GUY  ROPES 


Fig.  I.  Basic  configuration  of  VEITG's  broadband 
80   meter  vertical  The  idou   is  old,   but  it  works 

well. 


one  gets  down  to  3,5  megahertz. 

My  oli I  reliable  antenna  for  80  was  the 
familiar  inverted  V,  or  drooping  dipole, 
which  has  served  me  well  in  many  differ- 
ent places.  The  same  goes  for  40,  but  hav- 
ing finally  landed  in  a  fairly  permanent 
QTH  it  seemed  the  time  had  arrived  for 
a  more  serious  effort. 

As  far  as  SO  was  concerned,   the  major  re- 
quirements of  the  antenna  were: 

1.  Simplicity  and  ease  of  construction. 

2.  Low  cost 

3.  Low  angle  of  radiation  for  DX  work. 

4.  Broad  band  of  operation  to  cover  both 
3.5  CW  and  3,7  to  3.8  SSB. 

5.  Coax  feed. 

Considerable  thought  was  given  to  the 
usual  ground  plane  type  of  array,  but  con- 
sidering the  heights  involved,  this  was  dis- 
cards: in  favour  of  the  vertical  quarter 
wave  with  ra dials  on  the  ground.  As  will 
be  seen,  the  actual  result  was  quite  a  de- 
parture from  the  usual  single  vertical  radia- 
tor; Fig,  1  shows  the  complete  design  of  the 
antenna  in  its  final  form.  The  main  support 
of  the  antenna  is  a  50  foot  wooden  A  frame. 
Six  lengths  of  wire  are  cut.  The  longest  is 
66  feet,  and  each  other  wire  is  one  foot 
less,  with  the  shortest  being  61  feet.  The 
upper  ends  of  the  wires  are  well  soldered 
In  parallel,  and  are  mounted  to  the  top  of 
the  A  frame  by  whatever  means  is  con- 
venient  In  my  case  I  used  a  stainless  steel 
strap  which  encircled  the  top  of  the  mast, 
and  to  which  a  large  cable  clamp  was 
bolted.  The  wires  were  then  soldered  to  the 
clamp. 

At  a  point  about  two- thirds  down  the 
length  of  the  wires,  an  insulator  is  fastened, 
and  by  using  ropes  or  other  suitable  strong 
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lines,  the  six  wires  not  only  act  as  radiators 
but  also  as  guy  wires.  Note  from  Fig,  2* 
that  the  wires  are  merely  looped  through 
the  holes  in  one  end  of  the  insulators  and 
then  carry  on  down  to  the  base  of  the  A 
frame.  At  this  point,  all  six  wires  are  again 
soldered  together  and  fastened  to  the  mast 
by  the  use  of  a  stand-off  insulator.  Now 
when  the  guy  ropes  are  pulled  tight,  the 
antenna  becomes  a  conical  shaped  multi- 
element vertical.  Because  each  wire  is  a 
different  length,  and  each  length  is  resonant 
at  some  point  in  the  80  meter  band  (¥4 
wave)  the  antenna  as  a  whole  is  broadly 
resonant  over  most  of  the  band.  In  my  own 
case,  I  was  only  interested  in  operating  up 
to  about  3,8,  but  the  antenna  performs  very 
well  right  up  to  4.0  MHz, 

The  vertical  structure  is  really  very  simple 
to  build,  as  the  wires  are  actually  nothing 
more  than  insulated  guy  wires  for  the  A 
frame*  The  construction  of  the  frame  will 
he  covered  in  a  moment,  but  first  let's  fin- 
ish the  antenna.  The  only  way  to  really 
get  the  most  out  of  the  array  is  to  have 
as  good  a  ground  radial  system  as  possible. 
There  is  probably  only  one  rule-of- thumb 
on  radials:  the  more,  the  better.  Being  very 
cost-conscious,  I  found  the  cheapest  source 
of  copper  wire  for  the  radials  was  the  near- 
est  motor-repair  shop.  There  is  undoubtedly 
such  a  shop  somewhere  near  every  small 
town  in  the  country,  and  of  course  in  a 
city  there  will  be  quite  a  few.  You'll  find 
that  in  most  cases  you  can  get  old  motor 
coils  either  free  or  for  a  nominal  charge- 
usually  based  on  the  junk  value  of  copper 
per  pound.  Another  excellent  source  of  such 
wire  is  an  old  line  transformer  or  distribu- 
tion transformer  which  your  local  utility 
may  have  removed  from  service.  In  a  farm- 
ing   area,    electric   fence    wire    is    fine. 

The  method  of  laying  the  wire  must  be 


.'     A* 


50-0 


TO  TOP  OF  WAST 


TO  BASE 
OF  MAST 


CLAMP  OR  SIMILAR,  TO 
WHICH  ANTENNA  WIRES 
ARE   FASTENED 


a"x2\  R'-O'LO. 


36*0*- 


£4"-0" 


CENTER  PIECE 
£"*4\F6'-OhLG. 

OUTER    PIECES 


LEGS    E">4yilB,-0"LG. 
2^0N  OVERLAP    ON 
CENTER   2"*4" 

STIFFENING  BLOCK    2"*  4" 
Z'-CTlCUAG  SCREWS] 


BOLTS 


e"-o- 


GNO 


SPREADER 

2Iir4".5-0p,LG. 


EXTENSION    LEGS 
ZHK4\lOi-0,,L6. 
2'-0"  OVERLAP 


LAG   SCREWS 


FOOT    2"x4,t 
I0'-0"L6. 


Fig,  2,  Details  of  the  insulators  in  the  antenna* 


Fig.   3.   Construction   of  the  50  ft.  wooden   mast 
for  the  vertical.  Don't  use  a  metal  mast. 

determined  by  your  own  geography.  In  grass- 
land or  sod,  it's  easy  to  cut  a  slit  in  the 
sod  and  tamp  the  wire  down  out  of  sight. 
In  rocky  terrain,  it  may  be  necessary  to 
either  dig  out  a  path  or  merely  lay  the 
wire  on  the  ground  and  cover  it  with  some 
loose  dirt  or  sand,  The  wires  need  not  be 
in  a  straight  line;  almost  any  configuration 
will  work. 

You  will  find  that  laying  the  radials  is 
the  biggest  and  hardest  part  of  the  array, 
but  doing  a  good  job  here  will  really  pay 
off  on  the  air. 

In  the  case  of  my  own  antenna ,  I  used 
RG-8  coax,  52  ohm,  which  matched  the 
thing  very  well  without  the  use  of  any  other 
devices,  The  SWR  over  the  band  was  about 
1.3  to  1.8,  which  is  certainly  good  enough. 
Undoubtedly  the  match  could  be  made  more 
perfect  at  some  frequencies,  or  a  tuning 
unit  could  be  used  to  adjust  the  antenna 
as  one  moved  across  the  band.  However, 
the  best  feature  of  the  antenna  as  it  stands 
is  one's  ability  to  move  around  the  band 
at   will,   and   without   any   extra    tuning   en- 
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cumb  ranee. 

Making  nute  ol  the  fact  that  the  antenna 
is  also  a  half-wave  high  at  40  meters,  I 
have  plans  to  include  a  tuning  unit  mounted 
right  al  the  base  of  the  mast  and  remotely 
controlled  from  the  shack.  However,  this 
has  not  yet   evolved   past   the  paper   stage. 

In  actual  use  on  the  air,  the  antenna  per- 
forms as  well  as  the  inverted  V  on  short 
haul  contacts,  and  docs  very  well  on  DX. 
Best  DX  (considering  their  rarity)  has  been 
ZD7  and  VS9,  but  very  good  reports  hav 
been  received  from  Europe,  South  America, 
parts  of  Africa,  etc.  It  is  especially  nice 
in  a  contest  to  be  able  to  dash  hither  and 
yon  over  the  band  without  constantly  grab- 
bing  for   the  plate   tank   controls! 

Fig.  3  shows  the  construction  of  the  A 
frame,  which  is  very  straight-forward.  This 
is  actuallv  an  A  frame  which  I  have  used 
not  only  for  this  antenna,  but  also  to  sup- 
port at  times  a  40  meter  ground  plane, 
inverted  v's,  one  end  of  dipoles,  etc.  so  its 
use  os  a  general  purpose  support  is  very 
extensive. 

The  main  points  to  consider  are  the  ulti- 
mate height,  and  the  weight  which  will  be 
supported.  In  this  area  of  high  winds,  ice, 
sleet,  etc.  I  used  the  best  quality  2x4 
lumber  I  could  find,  and  used  a  liberal 
coating  of  wood  primer  and  two  coats  of 
exterior  house  paint.  Since  the  longest  lum- 
ber I  could  find  was  16  feet,  I  used  ex- 
tension pieces  on  the  bottom.  At  the  top, 
I  used  two  lengths  of  2  x  2  to  both  steady 


the  upper  piece  of  2  x  4  and  also  to  act 
as  a  bracket  into  which  the  top  section  of 
2  \  2  was  inserted.  Since  the  radiators  are 
acting  as  guys  Fastened  right  at  the  top, 
the  2  x  2  is  plenty  strong  enough.  De- 
pending upon  your  local  weather  conditions, 
you  may  or  may  not  require  the  use  of  a 
second  set  of   guys   about  half  way   up   the 

tower* 

When  the  A  frame  is  laid  out  for  rais- 
ing, the  wide  base  will  make  it  an  easy 
t.isk  for  three  people.  In  fact,  if  you  can 
secure  your  guys  at  right  angles  and  have 
the  use  of  a  small  block  and  tackle,  with 
a  tree  or  similar  anchor,  you  can  raise  the 
mast  all  by  yourself. 

Because  of  slight  flexing  and  "working* 
that  takes  place  in  a  high  wind,  I  would 
suggest  using  only  bolts  in  the  mast;  nails 
have  a  habit  of  working  out  at  the  most 
unlikely  and  least  desirable  times.  The  guy 
ropes  need  not  be  expensive;  I  use  syn- 
thetic cord  used  to  make  deep-sea  fishing 
nets,  and  it  works  very  well, 

As  a  last  comment,  I  hung  a  40  meter 
inverted  V  right  at  the  top  of  the  mast, 
and  found  that  this  upset  the  SWR  con- 
siderably on  the  vertical,  pushing  it  up  to 
about  2,5  all  over  the  band.  This  can  be 
taken  out  by  a  little  tuning  at  the  base, 
but  is  probably  best  avoided  by  simply  not 
hanging  anything  else  on  top.  After  all  you 
have  gone  to  the  trouble  of  making  a  pretty 
good  antenna  so  why  spoil  it? 

.  .  ,  VE1TC 


Temporary  Knobs  and 
Tuning  Tools 

When  working  with  gear  have  you  ever 
come  across  a  control  you  couldn't  adjust? 
It  may  be  inaccessible  (as  inside  an  if 
can),  or  odd  shaped,  or  both.  Tools  fitting 
some  of  these  shafts  aren't  even  in  the 
catalogue  let  alone  on  your  workbench.  For- 
tunately there  is  a  quick,  cheap,  easy  solu- 
tion to  the  problem— the  ubiquitous  ball- 
point pen. 

Here's  the  trick.  Take  the  plastic  outer 
barrel  of  the  (presumably)  empty  ballpoint 
and  remove  any  metal  molded  to  it.  This 
can  be  done  with  a  match  or  a  cigarette 
lighter  used  as  a  cutting  torch.  Tn  the  same 
way  melt  the  barrel  till  the  end  is  almost 
the  same  size  as  the  shaft  to  be  turned. 
Do  this  so  the  barrel  will  still  fit  into  the 
space  available.  Now  slowly  heat  the  end 
until    the    plastic    is   just    softened.    Quickly 


push  over  the  shaft  and  let  it  cool  You 
will  have  no  trouble  removing  the  pen  in  a 
few  seconds  after  it  has  hardened  complete- 
ly. If  done  carefully,  this  process  can  be 
repeated  several  times  until  a  good  fit  is 
obtained. 

You  now  have  an  insulated  tool  of  sur- 
prising durability,  I  have  used  the  same 
pen  barrel  to  tune  a  T23/ARC5  for  five 
years.  Another  one  has  turned  the  moth* 
eaten  splined  tuning  shaft  of  a  Q-5er  all 
around  the  passband  of  my  receiver  since 
Christmas.  I  suppose  as  it  wears  out  I'll 
just  reheat  it  until  the  cost  of  matches 
approaches  that  of  a  surplus  knob,  or  vice 
versa. 

You  can  squeeze  even  more  out  of  this. 
A  tapered  barrel  can  be  treated  on  each 
end  to  make  a  combination  tool.  Other  ap- 
plications ara  limited  only  by  ballpoint  sizes, 
and  probably  not  even  by  that,  using  the 
amateur's    last   resort   .   .    .   ingenuity, 

.  ,  .  Thomas  Kuffel  KOYPB 
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three  tube 
transceiver 


In  the  advanced  SB-34  design,  23  silicon 
transistors,  18  silicon  diodes,  a  zener  and  a 
varactor  replace  tubes  everywhere  except  in 
RF  driver  and  parallel-connected  output  am- 
plifiers. And  the  only  reason  transistors  are 
not  used  in  these  applications  is  that  high 
power  units  are  still  far  too  expensive  for  a 
cornplete-with-dual  power  supply,  4-band 
SSB  transceiver  that  is  in  a  price  bracket 
all  by  itself. 

In  SB-34,  solid-state  devices  do  everything 
tubes  used  to  do— in  many  instances  do  a 
better  job.  Besides,  they're  smaller,  have  no 
heaters  so  run  cooler  and  draw  less  current 
and— important— have  long  life, 


Consider  how  much  you  save  with  SB-34  on 
tube  replacement  alone,  One  contemporary 
SSB  transceiver  uses  17  tubes,  costs  you 
50.05  every  time  you  replace  all  tubes.  In 
contrast,  the  3  tubes  in  SB-34  cost  only  10.00 
,  ,  (  better  than  5  to  1  reduction  in  mainte- 
nance cost  As  for  the  43  solid  state  devices 
«  . ,  they  just  last  and  last  and  last 

We  will  be  pleased  to  send  you  a  four-page 
brochure  on  SB-34,  Write  for  it 

SB  E,  S  i  deband  Engineers ...  213  E*  Grand  Ave. 
South  San  Francisco,  California  94080. 


RAYTHEON 


Eioort  sales:  Raytheon  International  Sales  &  Services,  Lexington  73,  Massachusetts  U.S.A. 
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Sob  Kolb  WA6SXC 
1300  W.  Oak 
Fullerton,    California 


A  Reliable  Directional  Coupler  and 

VSWR  Bridge  for  VHF-UHF  Use 

The  average  VSWR  bridge  isn't  very  satisfactory  in  the  VHF 

or  UHF  range.  This  article  describes  an  easily  reproducible 

directional  coupler  that  can  be  trusted  even  at   1 300  MHz. 


The  aerospace  industry  has  fostered  the 
development  of  many  new  components  and 
materials.  Hams,  being  the  kind  of  people 
they  are,  are  quick  to  see  practical  appli- 
cations for  these  materials  that  never  occur 
to  design  engineers;  I  have  often  heard  the 
criticism  that  it  is  imprac  J  to  publish  arti- 
cles or  design  ham  gear  with  these  new  or  ex- 
pensive materials,  because  most  OM's  don't 
have  access  to  them.  Yet  I've  often  been 
dismayed  when  I  learn  of  an  application 
for  a  piece  of  surplus  equipment  after  it 
is  no  longer  available.  For  this  reason  I 
feel  that  we  should  publish  any  applica- 
tion that  is  practical  regardless  of  how 
immediately  it  can  be  used.  Sooner  or  later, 
the  material  will  show  up  on  the  surplus 
market  and  then  we'll  know  what  use  can 
be  made  of  it. 

Reliable  test  equipment  for  the  VHF-UHF 
bands  is  difficult  to  come  by  on  a  low 
budget.  The  literature  is  full  of  ''relative** 
measuring  devices  but  few  pieces  of  home- 
brew gear  are  engineered  for  repeatable 
performance.  Several  directional  couplers 
have   been   built   according   to   the   descrip- 


tion in  tliis  article  and  each  has  measured 
to  within  ±,5  dB  of  the  designed  value. 
This  is  due  in  part  to  the  mechanical  rigidity 
and  close  tolerance  of  RG-14I  "coaxitube." 
No  special  tools  are  required  outside  of  a 
cheap  pair  of  vernier  calipers.  The  tools 
used  to  make  the  original  coupler  were  an 
Xaeto  knife,  file,  soldering  gun,  vernier 
calipers  and  a  vise.  Don't  let  the  calipers 
scare  you.  If  you're  not  after  a  closely  cali- 
brated device  they  may  be  omitted. 

The  design  goal  was  a  directional  coupler 
with  about  30  dB  directivity  in  the  pass- 
band  with  a  low  insertion  loss.  Each  milli- 
watt measured  at  the  coupling  arm  equals 
one  watt  through  the  main  line.  Such  a  de- 
vice is  the  heart  of  a  good  quality  VSWR 
Bridge.  The  measured  values  were  30.3  dB 
coupling  and  38  dB  directivity  at  432  MHz, 
Data  presented  in  the  graph  was  taken  us- 
ing HF608C  and  6 14 A  signal  generators 
and  a  General  Microwave  R.  F.  Power  Me- 
ter, The  measured  insertion  loss  was  0.2  dB. 

Resolution  of  the  smallest  possible  VSWR 
is  limited  by  directivity.  Few  of  the  hand- 
book  VSWR   bridges   or  the   low  cost  type 


This  UHF  directional  cou- 
pler is  very  simple  to  make, 
yet  offers  excellent  perform- 
ance on  the  70  and  23  cm 

bands. 
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Fig,  L  A  typical  directional  coupler,  This  device 
is  the  heart  of  a  VSWR  bridge,  and  can  also  be 
used  for  many  other  applications, 

attractive  to  the  CB  trade  achieve  as  much 
as  20  dB  directivity-  Thus  the  minimum  dis- 
cernable  VSWR  is  approximately  1.7:1.  With 
38  dB  directivity,  L02:l  VSWlVs  can  be 
accurately  measured. 

Directivity  may  be  defined  as  the  isola- 
tion of  arm  D  from  arm  A,  over  and  above 
the  coupling  as  shown  in  the  Fig.  1.  Coupling 
is  achieved  by  removing  part  of  the  jacket 
between  adjacent  coax  conductors.  If  the 
input  is  at  arm  A,  incident  power  can  be 
sampled  30  dB  down  at  arm  C  but  ap- 
pears —68  dB  at  arm  D.  Reflected  power 
entering  arm  B  is  sampled  —30  dB  at  arm 
D  while  at  arm  C  it  is  —68  dB.  It  stands 
to  reason  if  the  directivity  is  low,  one  can- 
not tell  with  certainty  if  he  is  measuring 
incident  or  rellrcted  power.  Port  D  may 
be  used  as  the  dc  return  for  a  detector  at 
port  C  and  vice  versa, 

This  device  will  have  its  fundamental  pass- 
band  where  the  length  exposed  between  the 

two  lines  is  X/4  V**-  It  will  also  have  a  pass- 
board  at  (2n  —  1)  X/4V*r  or  at  three,  five, 
seven,  etc.,  times  the  frequency  for  which 
it  is  a  quarter  wave.  Hence  a  coupler  de- 
signed at  432  MHz  is  usable  at  1296  MHz, 
This  coupler  has  also  been  used  to  meas- 
ure relative  power  and  modulation  at  2  me- 
ters where  its   coupling   factor  for   incident 
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Fig.  2-   Details  of  the   construction   of   the    UHF 
directional   coupler. 


power  is  approximately  —40  dB  but  the 
directivity  is  poor,  hence  arm  D  must  be 
terminated  in  50  ohms.  It's  a  real  aid  for 
tune  up  and  will  give  a  good  indication  of 
increased  power  with  AM  modulation  right 
in  the  r.f.  line.  RG141  will  handle  500  watts 
of  rf  up  to  2000  MHz. 

The     formula    for    determining    coupling 
length  is 


=    \c 


or  300  x  10*  cm 


4f0  V*r 


4  V£r  4  x  fo  x  V2. 1  x  2.54    em/^n 

=  X  c  inches 
4  V€* 


V*r  for  Teflon  =  V2.1  =  1.449 

From  these  calculations  ^coupling  at  432 

4 
MHz  is  4,73  inches.  With  an  Xacto  knife  cut 
two  pieces  of  line  8.73  inches  long  and  care- 
fully bend  them  so  that  they  form  the  shape 
shown  in  Fig,  2A. 

Clamp  the  bent  coax  into  the  vise  and 
(ile  away  the  copper  jacket  taking  care  that 
the  filed  surface  is  smooth  and  flat  A  belt 
or  stationery  disc  sander  works  well  too. 
A  cross  section  of  the  filed  piece  should 
look  like  Fig.  2B,  Next  fit  the  two  pieces 
together  so  that  a  cross  section  would  look 
like  a  figure  8  and  secure  in  a  vise.  Heat 
with  a  soldering  gun  only.  Do  not  use  a 
torch.  Avoid  excessive  heating.  Flow  solder 
between  the  two  lines  as  shown  in  Fig.  2C, 
The  "arms"  can  now  be  bent  into  any  con- 
venient configuration  provided  enough  al- 
lowance is  made  at  the  ends  for  connector 
assembly,  A  good  rule  to  follow  is  a  mini- 
mum bend  radius  of  half  an  inch  although 
a  quarter  inch  radius  is  permissible.  The 
arms  should  be  approximately  two  inches 
long. 
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Fig.  3.  Use  of  Kings  A-5I-05-II    adapter  for  us* 
ing    GR-I4I    with    standard    BNC    connectors. 
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Fig.  4.  Coupling  and  directivity  for  a  directional  coupler  similar  to  the  one  discussed  in  the  text. 
This  device  used  a  coupling  wavelength  of  4.635  inches  rather  than  the  4.73  inches  specified  in  the 
text.  The  only  effect  of  the  longer  wavelength  is  to  center  the  curves  on  432MHi  instead   of  about 

500  MHz. 


RG  141  has  the  same  cross  section  as  RG 
58 /U  without  the  vinyl  jacket  therefore  any 
connector  that  will  accept  RG  58 /U  can 
be  used  on  RG  141  provided  a  sleeve  is 
made  up  to  make  a  snug  fit  in  the  clamp- 
ing nut,  A  special  adaptor  is  made  by  Kings 
for  this  purpose  and  sells  for  45  cents.  The 
connector  assembly  is  shown  in  Fig,  3,  Three 
RG  88E/U  and  one  RG  89C/U  connectors 
were  used  on  the  coupler  shown  in  the  photo. 


Fig.  4  gives  the  measured  directivity  and 
coupling  for  this  type  of  directional  coupler 
at  both  70  and  23  cm.  You  can  see  that 
performance  is  quite  satisfactory. 

Fig*  5  lists  a  number  of  applications  for 
a  directional  coupler.  The  detectors  in  the 
measuring  instruments  should  be  suitable 
for  use  at  500  or  1300  MHz. 
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NOTE 

A  90"  PHASE    SHIFT  EXtSTS   BETWEEN 
F1  A  F2    AT    OUTPUT  PORT 
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Fig.  5.  Applications  of  the  directional  coupler  described  in  the  text.  Unlike  most  pieces  of  ham-made 
test  equipment,  this  one  is  good  at  450  and  even    1300  MHz. 


32 


73  MAGAZINE 


AAASTER  ORDER  BLANK 


Name 


Address 


Call 


City 


State Zip  or  Country 


Subscription  to  73:      □    I   year  $5     □  2  years  $9     □  3  years  $12     □  Life  $50 

New     □  Renewal     □  Extension     □ 


Q  VHF  Antenna  Handbook  $2 
Q  Parametric  Amplifiers  $2 

□  ATV  Anthology  $3 

□  CW  SO* 

□  Care  and  Feeding  of  Ham  CJubt  J I 

□  Ham  RTTY  $2 

□  Receivers  $2 


□  Surplus  TV  Schematics  $1 

[]  Revised  Index  to  Surplus  $L50 
P  Simplified  Math  50£ 
O  Test  Equipment  SO* 

□  Binders  $3  per  year;  feO-fil,  62,  63,  64,  65,  U 
G  1963  Bound  Volumes  $15 

G  Back  Issues:  O,  N,  D   I960  are  $1 


F  1961  through  present  are  50* 

Frequency   Measuring,   Coils  and  Ham  TV  ore  out  of  print. 
Subscription*  take  six  to  eight  weeks  to  process. 


73  Magazine 


Peterborough,  N.H.  03458 


Common  Base  Mixer 

The  transistor  common-base  configuration 
offers  good  frequency  response,  isolation 
between  input  and  output,  very  high  out- 
put impedance,   and  lots  of  gain. 

Generally  used  only  as  an  amplifier,  it 
also  makes  a  fine  mixer.  The  parts  re- 
quired are  one  transistor,  an  output  arrange- 
ment, and  perhaps  a  resistor  and  capacitor. 
Fig,   1  shows  the  complete  circuit, 

LI  and  L2  are  low  impedance  links  bring- 
ing the  rf  and  local  oscillator  signals.  They 
are  in  series  as  shown,  not  in  parallel,  No 
base  biasing  network  is  required. 

LI,  the  oscillator  input,  is  wound  for 
about  1  mA  of  mixer  current.  R  and  C  are 
there  only  so  you  can  measure  this  current 
without  breaking  into  the  circuit.  Then  L2 


is  set  up  for  good  signal  performance,  start- 
ing with  about  one-tenth  as  many  turns  as 
there   are   in   the   rf   or   antenna   coil, 

Z  is  the  output  load.  It  may  be  the 
tuned  circuit  of  an  if  transformer,  or  a 
unity-coupled  input  to  a  regenerative  de- 
tector. What  ,  .  >  don't  you  know  what  a 
unity  coupling  is? 

Fig*  2  shows  a  unity-coupled  coil.  The 
two  equal  windings  are  wound  together. 
Since  the  mixer  generates  lots  of  noise,  in- 
cluding a  fine  audio  hiss,  it  cannot  be 
coupled  directly  to  some  regenerative  de- 
tectors. The  unity  coupled  winding  has  prac- 
tically the  same  rf  characteristics  as  a  di- 
rect coupling,  but  doesn't  transfer  the  audio 
and  dc.  Simplel 

...  Jim  Ashe  W2DXH 


WfONG  MOlI 


WINDING   NO. 2 


Fig.    L    A    PNP    common    bese    treniistor    mixer, 


Fig.  2.  A   unity   coupled    coil   as   used    for   Z   in 
Fig,   I. 
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A  Solid  State  Antenna  Relay 


Mechanical  relays  and  conventional  TR  switches  are  unsatisfactory  for 
the  ham  who  wants  to  enjoy  the  ultimate  in  operating.  This  silicon  diode 
switch  offers  excellent  performance  and  overcomes  the  faults  of  other 
methods  of  switching. 


A  TR  switch  is  basically  a  single  pole 
single  throw  switch  in  series  with  the  re- 
ceiver, which  is  controlled  by  transmitted 
if.  An  antenna  relay  is  a  single  pole  double 
throw  switch  controlled  by  a  dc  signaL  A 
TR  switch  has  several  disadvantages,  not- 
ably suckout  and  TVI,  A  mechanical  an- 
tenna relay  is  slow  and  noisy,  A  solid  state 
antenna  relay  has  all  the  good  features  of 
both. 

The  device  described  here  is  a  diode 
double  throw  switch  with  a  dc  control  lead. 
It  causes  no  suckout  or  TVI  and  does  not 
require  tuning.  It  is  fast  and  silent  in  opera- 
tion. It  introduces  negligible  loss  on  receive. 

Theory 

The  basic  switch  clement  in  this  relay  is  an 


ordinary  silicon  rectifier.  Fig,  1  shows  how 
dc  bias  and  an  rf  signal  may  be  combined 
on  a  diode.  If  the  dc  bias  is  in  the  reverse 
direction,  the  series  rf  impedance  is  high 
(open  switch )?  and  if  the  dc  bias  is  in  the 
forward  direction,  the  rf  impedance  is  low 
(closfd  switch).  Both  of  these  conditions 
hold  only  if  certain  constraints  are  met  In 
the  reverse  case,  the  peak  rf  voltage  must 
not  exceed  the  dc  bias  or  rectification  will 
occur  (hence  TVI),  In  the  forward  case,  the 
rf  current  must  not  exceed  a  value  relative 
to  the  dc  bias  which  would  remove  all 
stored  charge  in  the  diode  in  less  than  % 
cycle;  with  typical  rectifiers  this  means  rf 
peak  =  10  times  dc  average  at  3,5  MHz. 
Thus  a  circuit  like  Fig.  1  is  an  rf  switch 
which  can  be  controlled  by  a  dc  bias. 

Fig.  2  shows  how  four  such  switches  can 


RF  IN 
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DC  CONTROL 


1H> 


Rf  WT 


Fig,  I.  Basic  diode  switch  element.  The  diode  is 
silicon.  The  dc  control  bias  is  switched  in  polarity 
to  open   or  close  the   switch* 
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Fig.  2.  Four  simple  diode  switches   can    be   com- 
bined  into  an   antenna   relay. 
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Fig,  3.  A  simple  variation  of  Fig.  I  avoids  charg- 
ing up  a  large  capacitance  when  changing  from 
closed   to  open. 

be  combined  into  an  antenna  relay. 

The  type  of  diode  used  and  required  bias 
voltage  depend  on  the  open  if  voltage  and 
closed  if  current  in  the  switch.  SI  and  S3 
are  subject  to  high  voltages  and  low  cur* 
rents.  2000  volt  1  watt  rectifiers  are  used 
with  900  volts  of  reverse  bias  and  5  mA  of 
forward  bias.  S2  must  handle  high  current 
so  five  1  watt  diodes  in  parallel  are  used, 
with  1  amp  forward  bias  and  60  volts  re- 
verse bias.  S4  operates  at  a  low  level;  a  Va 
watt  diode  is  used  with  5  raA/60  volts  bias. 
Fig,  3  shows  a  variant  of  Fig.  1  where 
the  bias  circuit  does  not  have  to  charge  up 
a  big  capacitance  when  changing  from 
closed  to  open;  this  is  used  for  SI,  S3  and 
S4,  The  leakage  from  the  transmitter  dur- 
ing reverse  periods  may  be  reduced  by  use 
of  a  toroidal  neutralizing  transformer. 
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Suck  out  is  less  than  0,1  dB  on  all  bands. 

'Balanced  at  14  MHz. 

Switching  times: 

Receive  to  transmit  0,3  ms 

Transmit  to  receive  0.7  ms 

Power  capability  greater  than  1  KW  at  80 
and  15  meters  (tested).  Rated  2  KW  3-30 
MHz. 

Impedance:  50-70  ohm  unbalanced 

Table  I.  Performance  of  the  antenna  relay. 

n 

Fig,  4  shows  the  complete  rf  unit  of  the 
relay.  As  can  be  seen,  it  has  two  dc  control 
inputs  A  and  B,  A  requires  —60  volts  at 
30  mA  on  RCV.  and  +1000  volts  on  XMIT. 
B  requires  —60  volts  on  RCV.  and  +5  volt/1 
amp  on  XMIT,  Fig.  5  gives  a  control  circuit 
which  supplies  these  signals. 

The  operation  of  this  circuit  is  as  follows. 
On  recieve,  the  control  input  is  grounded, 
cutting  off  Ql*  whose  collector  rises  toward 
+20  volts*  This  cuts  off  Q2,  which  goes  to 
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Fig.  4.  Rf  switch  sub-unit.  Dl  through  D4  are  2000  PIV  silicon  recifiers.  Dl  and  D2  are  matched  with 
L  in  series  with  DL  D3  and  D4  are  matched  for  VP  at  10  mA  forward  current.  D5,  D6  are  200  V, 
1/4  W  rectifiers,  D7  and  D8  are  IN  191,  IN3666  or  IN34A.  D9  is  five  diodes  in  parallel.  See  text. 
Each  L  is  12.5  feet  of  number  37  enamelled  wire  on  a  3/8"  diameter  fiber  tube,  3/411  long  winding. 

(60  /iHt  4S^dc  resistance.)   T3   is    10  turns  of  number  25  Formvar  blfilar  wound  on   3/16   ID,  3/8  OD 
thick  Q2  ferramic  core. 
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Fig,  5,  Power  and  control  for  the  antenna  switch.  D 10  is  a  2000  V,  50  mA  rectifier  (IN2328).  DM 
is  50  V,  2  A.  D12  is  400  V,  300  mA.  Dl3  55  V,  2  W  tener.  DIB  is  60  V,  1/4  W  iener.  DI6,  D|7 
are  400  V,  100  mA.  DI8,  DI9  are  100  V,  100  mA,  Ql  Is  NPN  silicon,  HFa  over  20  and  VgEO  over 
25,  Q2  is  PNP,  Hn  over  75  at  I  ampere  and  Vcbo  over  75  V  in  TO-3  case.  Q3  is  PNP,  Vc*o 
over  100  V. 


—54  volts  clamped  by  the  zener  diode.  This 
supplies  the  B  signal  It  also  saturates  Q3, 
whose  collector  forward  biases,  the  2E26,  so 
that  A  is  —  60  volts  as  required. 

On  transmit,  the  control  input  is  un- 
grounded, so  Ql  is  saturated,  as  in  Q2.  Q3 
and  VI  are  cutoff,  thus  supplying  the  re- 
quired A  and  B  signals. 

Construction 

Construction  is  not  critical,  except  the  rf 
section  should  be  a  subassembly  laid  out 
similarly  to  the  schematic  and  wired  with 
short  leads,  No  heat  sinking  is  required  on 
any  of  the  diodes-  The  power  dissipating 
resistors  should  be  mounted  in  the  clear  atop 
the  chassis.  In  the  prototype,  a  plugable 
card  held  the  transistorized  drive  circuit 
The  prototype  was  built  on  a  5  x  7  x  2  inch 
chassis  and  is  6  inches  high. 

Special  components 

The  diodes  used  for  D9  in  the  switch 
unit  must  be  carefully  chosen.  The  authors 
used  400  PIV  1  amp  units  similar  to  IN1763, 
Each  unit  could  handle  1  amp  if  with  100 
mA  dc  bias,  (50  watts  at  50n)  Since  P  = 


PR,  5  diodes  in  parallel  can  handle  1  kW. 
The  requirement  on  the  diode  is  that  the 
stored  charge  be  sufficient  to  avoid  turn-off 
in  a  half  cycle  at  3.5  MHz.  This  means  high 
efficiency  diodes  should  not  be  used.  Prob- 
ably most  "top-hat"  silicon  rectifiers  will  do. 
To  test  a  given  type,  place  1  diode  at  the 
D9  position  and  temporarily  replace  Rl 
100-fi  2— W  resistor,  (This  will  give  about 
100  mA  dc  bias.)  Load  a  3.5  MHz  rig  up  to 
75  watts  input  with  a  50ft  dummy  load. 
Connect  the  relay  in  the  line  and  close  your 
relay  key  for  a  few  seconds.  If  diode  gets  hot, 
the  type  is  no  good.  If  not,  close  the  key 
for  5  minutes j  the  diode  should  stay  cool 
to  be  acceptable. 

Operation 

In  operation,  the  relay  is  used  like  an 
ordinary  mechanical  relay.  Care  must  be 
taken  that  the  control  signal  is  properly 
sequenced  to  avoid  applying  rf  when  in  the 
receive  position.  Table  1  shows  the  loss,  iso- 
lation and  switching  times.  Needless  to  say, 
this  unit  lends  itself  to  fast  highpower 
break-in  with  one  antenna. 
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The  improved 
full 


Amateur  Net 


All  features  of  Drake  TR-3 
PLUS  ,  *  * 

*  Solid  State  VFO  with  linear  per- 
meability tuning  for  maximum 
stability 

*  Automatic  Transmit/ Receive 
Switching  on  CW  (semi  break-in) 

*  CW  Sidetone  Oscillator  built-in 

*  VOX  or  PTT  on  AM 

*  Connections  for  External  Receiver 

*  Diode  Detector  on  AM 

*  Relative  RF  Output  Indication 


Features  of  TR-4  and  TR-3 


Full  Frequency  Coverage  on  all  amateur  bands  10  through 
80  meters.  No  additional  crystals  required. 

Upper  and  Lower  Sideband  on  all  bands. 

VOX  or  PTT  built-in. 

Output  impedance  Adjustable  with  pi-network. 

Separate  Receiver  S-Meter  and  Transmitter  Plate  Ammeter. 

300  Watts  PEP  input  on  SSB. 

Controlled-Carrier  Screen  Modulator  for  AM  built-in. 

Shifted-CarrterCW  260  watts  Input 

Two  Special  9  Mc  Crystal  Filters  for  sideband  selection. 

Separate  RF  and  AF  Gain  Controls. 

1  Kc  Dial  Accuracy. 

100  Kc  Crystal  Calibrator  built-in. 
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BLOCK      DUCKAM 


R.L  Crake  Model  TR-4  Sideband  Transceiver 


ACCESSORIES 

for  either  TR-4  or  TR-3 

REMOTE  VFO 

Model  RV-3  .  .  .  $79 

MATCHING  SPEAKER 

Model  MS-4  .  .  .  $19.95 

MOBILE  MOUNTING  KIT 
Model  MMK-3.  .  .$6.95 

POWER  SUPPLIES 

AC  Power  Supply   Model  AC  3        $79.95 
DC  Power  Supply  Model  DC  3     $1  29.95 


For  more  information,  see  your  distributor  or  write: 

R.  L.  DRAKE  COMPANY  miamisburg,  ohio, 
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Video  Camera  Tubes 


There  are  many  ways  to  generate  a  video  signal.  This  article  discusses 
them,  whether  they  be  well-known  or  rare. 


Many  developments  have  been  made  in 
the  field  of  television,  the  modern  camera 
lube  being  one  of  them.  The  tube,  as  a 
unit,  has  come  a  long  way  from  the  first 
type  which  was  used  in  the  1939  Worlds 
Fair.  This  earlv  device  was  known  as  the 
Nipkow  Disk,  and  its  operation  was  quite 
simple  (Fig,  1), 

As  the  wheel  rotates,  the  light,  coming 
through  each  hole  as  it  passes  the  object, 
goes  through  the  wheel  and  then  to  the 
photocell.  Since  the  photoelectric  cell  is 
sensitive  to  changes  in  light  intensity,  the 
varying  intensity  will  cause  a  voltage  to 
be  produced  that  will  vary  directly  with 
the  light.  This  varying  voltage  then  he- 
roines the  video  signal.  Each  individual  bole 
in  the  Nipkow  Disk  contains  a  lens  to 
properly  Focus  the  light  to  the  photocell. 
A  further  development  of  this  system  that 
worked  along  the  same  lines  as  the  original, 
with  some  variations,  was  known  as  the 
Modified  Disk  {Fig.  2). 

An  arc  light  is  placed  behind  the  disk 
and   the   object   is   kept   in    complete    dark- 


ness. The  light  coming  from  the  arc  lamp 
is  made  to  pass  through  the  boles  in  the 
disk  and  is  then  reflected  off  the  object. 
The  light  variations  are  picked  up  by  the 
sensitive  electric  eye.  These  light  varia- 
tions cause  a  voltage  to  be  developed  in 
the  cell.  This  voltage  represents  the  vary- 
ing light  intensity  and   is  the  video  signal 

Fly  spot  scanner 

The  modern  camera  tube  evolved  from 
these  primitive  systems^  the  first  type  being 
called  the  "Fly  Spot  Scanner".  The  theory 
of  operation  of  the  Fly  Spot  Scanner  is 
much  the  same  as  that  of  Nipkow  Disk, 
except  that  the  are  light  and  the  disk  are 
eliminated.  This  system  is  still  used  exten- 
sively in  the  transmission  of  to  It  ;iou, 
especially  in  color  television.  It  has  also 
found  much  use  in  closeup  and  still  work, 
as  well  as  the  transmission  of  the  tele- 
vision test  pattern. 

Extensive  research  in  the  field  of  photo- 
electricity and  vacuum  tubes  brought  forth 
a   new   development    in   camera   tubes,    The 
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Fig.   I.  Nipkow  disk  video  pick  up, 
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Ftg.  2,  Modified   Nipkow  disk. 
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Fig,  4.   Electron    photomulfiplier  tube. 


idea  of  the  original  Nipkow  Disk  and  the 
photoelectric  cell  was  incorporated  into  a 
device  called  the  "Image  Dissector"  (Fig.  3)* 
This  was  to  be  the  first  camera  tube  that 
could  reproduce  moving  images.  In  order 
for  the  tube  to  properly  operate,  a  photo- 
sensitive cathode  had  to  be  developed.  This 
element  emits  elections  when  placed  under 
the  influence  of  light.  Inductors  wound  on 
an  iron  core,  called  focusing  coils,  are  placed 
in  certain  positions  around  the  outside  of 
the  tube.  These  focusing  coils  are  used  to 
keep  the  electrons*  wliich  are  emitted  from 
the  cathode,  traveling  in  a  straight  line  or 
stream.  Through  the  action  of  the  focusing 
coils,  the  electrons  are  deflected  in  a  hori- 
zontal direction  as  well  as  a  vertical  direc- 
tion. 

At  one  instant  in  time,  all  the  electrons 
will  hit  the  collector.  However,  in  this  proc- 
ess; a  great  deal  of  electrons  are  lost  or 
wasted.  In  order  to  compensate  for  this 
waste  of  electrons,  an  electron  multiplier 
is  built  into  the  vacuum  tube  (Fig.  4).  The 
electron  multiplier  is  a  device  in  which 
each  plate  is  at  a  higher  potential  than 
the  previous  one.  When  the  electrons  leave 
one  of  these  plates  to  go  to  the  next  one, 
their  velocity  is  increased  due  to  the  laws 
of  electron  ballistics*  This  action  increases 
the  force  of  the  elections  as  they  strike 
the  light-sensitive  cell  which  results  in  a 
theoretical  amplification  of  the  originnl 
light.  A  greater  potential  is  then  developed 
it  the  output  of  the  camera  tube,  which, 
in  effect,  results  in  a  larger  video  signal 
in   be  produced   and   fed   to   the  video   am- 

i  •  r* 

plilicr 

As  the  state  of  the  art  improved,  more 
advanced  types  of  video  camera  tubes  were 
developed.  Among  these  were  the  Incono- 
scopc\  Orthicon,  Image  Orthicon,  Vidicon, 
and  Monoscopc.  In  the  following  discussion, 
each  of  these  video  camera  tubes  is  ex- 
plained. 


Iconoscope 

The  Iconoscope  is  shown  in  Fig.  5.  On 
the  mica  sheet  there  arc  little  globules  of 
silicon.  Kach  of  these  globules  is  insulated 
from  the  other  by  baking  which  results  in 
oxidation  of  the  silicon  globules,  The  silver 
backing,  which  is  coated  with  cesium,  and 
the   mica    sheet   make   up    the   mosaic. 

The  scanning  beam  drives  the  point  on 
the  mosaic  that  is  being  struck  to  approxi- 
mately 3  volts  positive  over  the  value  of 
high  voltage.  This  increase  in  potential  is 
developed  because  of  the  loss  of  electrons 
from  the  mica  sheet.  These  electrons  form 
a  cloud  that  exists  close  the  face  of  the 
mosaic.  While  the  beam  is  driving  elec- 
tions into  the  cloud,  there  is  a  continual 
"rain"  of  elections  back  on  the  entire 
mosaic.  In  the  case  of  NO  PICTURE  on 
the  mosaic,  the  amount  of  "raining"  elec- 
trons is  equal  to  the  amount  of  secondary 
emitted  electrons,  and  the  net  charge  is 
zero.  As  a  result  of  the  zero  net  charge 
on  the  face  of  the  mosaic,  no  current  flows 
through   output   load    resistor   Ri. 

When    a    picture    of    differences    is    pro- 
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Fig.  6-  Orthicon    (low  velocity  beam  J, 

jectecl  on  the  mosaic,  the  bright  areas  un- 
der light  charge  up  through  the  photoemis- 
sion  process  and  are  positive  with  respect 
to  the  dark  areas.  When  the  election  beam 
strikes  a  bright  spot,  less  secondary  elec- 
trons are  jpven  up.  Thus,  the  amount  of 
raining"  electrons  will  exceed  the  amount 
of  secondary  electrons  and  will  be  eqir 
in  value  on  a  dark  spot.  The  greater  the 
brightness,  the  greater  the  difference,  The 
unbalance  is  reflected  across  the  load  re- 
sistor and  is  coupled  through  the  capacitor 
as  the  changing  video  signal 

Orthicon 

The   Orthicon   is  shown   in   Fig,   6. 

The  anodes  are  metallic  rings  wrapped 
around  the  outside  of  the  tube.  The  elec- 
tron beam  is  emitted  from  the  cathode. 
Each  anode  is  set  at  a  lower  potential  than 
the  previous  which  results  in  a  slowing 
down  of  the  electron  beam.  At  the  time 
that  the  electron  beam  reaches  the  front 
metal  plate,  its  velocity  is  practically  zero. 
The  metal  plate  is  thin  enough  for  the 
image  to  go  through  and  activate  the  photo- 
sensitive   surface   to    emit    electrons. 

The  image  light  charges  the  photocathode 
positive  on  the  inside,  When  the  electro n 
beam  strikes  the  photocathode  at  a  point, 
it  will  cancel  the  positive  charge.  The  metal 
plate  then  discharges  through  RL,  causing 
a  negative  voltage  with  respect  to  ground 
to  be  developed  across  RL, 

The  Image  Orthicon  is  shown  in  Fig,  7, 


Image  Section.  This  is  the  wide  end  of 
the  tube  and  is  comprised  of  a  piece  of 
glass  with  a  coating  of  photosensitive  ma- 
terial (photocathode).  The  optical  image  is 
formed  on  the  photocathode  on  the  light  side 
while  electrons  are  released  from  the  side 
facing  the  target  glass.  A  silver  ring,  which 
is  kept  at  a  negative  potential  of  —500 
to  —300  volts  dc,  surrounds  the  photo- 
cathode. The  target  glass  is  placed  near 
the  orthicon  together  with  a  very  fine 
mesh  wire  (approximately  75  percent  trans- 
parent) called  a  'Target  Screen"  with  an 
adjustable  potential  of  0  to  —2  volts  dc 
applied.  The  target  glass  is  a  very  fine 
glass  with  very  low  resistance.  When  light 
strikes  the  photocathode,  electrons  are 
emitted,  the  amount  of  emission  being  di- 
rect ly  proportional  to  the  illumination  of 
the  photocathode.  The  electrons  (E-) 
achieve  an  extremely  high  velocity  as  they 
are  attracted  toward  the  target  screen.  The 
voltage  on  the  target  glass  is  at  the  same 
potential   as   that   on  the   photocathode. 

Scanning  Section.  The  scanning  section 
consists  of  both  the  orthicon  and  election 
multiplier.  The  electron  multiplier  produces 
an  election  beam  that  is  deaccelerated  as 
it  travels  through  the  orthicon  section.  The 
electron  beam  is  focused  at  the  target  by 
the  magnetic  field  of  the  external  focus 
coil*  An  alignment  coil  is  also  provided  to 
develop  a  magnetic  field  that  can  be  varied 
to  adjust  the  scanning  beam's  position  to 
correct  for  electron  gun  misalignment.  Elec- 
tron beam  deflection  to  scan  the  entire 
plate  is  accomplished  by  the  magnetic  field 
of  the  vertical  and  horizontal  deflection 
coils  that  are  externally  mounted,  When 
the  electron  beam  arrives  at  the  target 
glass,  its  velocity  is  zero  and,  depending 
upon  die  potential  of  individual  areas  in 
the  target,  some  of  the  electron  beams  land 
on  the  target  while  others  stop  at  the  glass 
surface  and  return  to  the  electron  gun.  At 
white,  the  return  charge  potential  is  zero; 
at    black,    the    return    charge    potential    is 
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Fig.  7.   Imaga  orthicon. 
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! ADD   PUNCH  AND   CLARITY  TO  YOUR  SIGNAL! 


•  INSTANTANEOUS  LIMITING  ACTION 

•  NO  APPRECIABLE  DISTORTION 

•  COMPLETELY  COMPATIBLE  WITH  SSB 

•  TALK  POWER  SAIN  AT  LEAST  lOdb 

•  OPTIMUM  FREQUENCY  RESPONSE 

•  INSTALLS  IN  MICROPHONE  LEAD 

•  ALL  SOLID  STATE  PRINTED  CIRCUITRY 


NEW 

COMDEL  SPEECH  PROCESSOR  MODEL  CSP  11 

A  protoiype  of  the  CSP  I  I  has  proved  itself  an  effective  communication  aid  on  the  amateur  bands 
over  several  years.  Its  prominent  feature  is  the  instantaneous  limiting  action  without  the  harmonic 
distortion  which  often  makes  the  use  of  conventional  speech  clippers  marginal,  particularly  with 
SSB  transmitters.  Designed  for  relatively  insensitive  high  Z  microphones — a  gain  control  is  provided — 
the  unit  will  enhance  the  intelligibility  of  voice  signals  considerably  under  difficult  conditions.  "MIL" 
design  and  construction  is  employed  throughout  for  high  reliability  and  long  life,  Power  is  obtained 
from  interna!  batteries  (6  "D"  cells — life  exceeds  300  hours]  or  external  source.  Free  brochure  will 
be  sent  on   request. 

PRICE:  $11  LOO  POST  PAID  IN  U.S.A.  (Mass,  residents  add  3%  tax) 


COMDEL  INC.— 218  BAY  ROAD— HAMILTON,  MASS.— 01982 


maximum.  Shades  of  gray  are  potentials 
between  zero  and  maximum.  These  charge 
potentials  are  returned  through  the  elec- 
tron multiplier  for  amplification  and  be- 
come the  video  signal  current. 

Vidicon 

The  vidicon  camera  tube  (Fig,  8)  op- 
erates on  the  principle  of  photoconductivity, 
whereas  all  the  other  camera  tubes  func- 
tion  under  the  principle  of  photoemission. 
The  beam  hits  the  target  with  a  low  veloc- 
ity, but  not  zero  as  in  the  Orthicon.  Resolu- 
tion is  poor,  and  frequency  response  is 
good  up  to  4  MHz  only.  The  vidicon  has 
no  shading  requirement  and  has  no  burn- 
ing effect.  Its  sensitivity  is  as  good  as  the 
image  orthicon. 

The  target  is  a  thin  plate,  coated  on  the 
beam  side  by  a  photoconductive  material. 
This  material  has  a  very  high  specific  re- 
sistivity in  darkness.  When  the  beam  strikes 
the  dark  portions  of  the  target,  a  small 
charge  is  developed  because  of  the  high 
resistance.  When  the  beam  strikes  the  light 
portion  of  the  target,  the  charge  developed 
is  greater  because  of  the  lower  resistance 
of  the  light  portions  of  the  target.  The 
video,  a  voltage  function  of  the  differences 
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in  charge  potential,  is  developed  across  the 
load  resistor  and  the  variations  are  coupled 
through  the  capacitor.  With  a  signal  cur- 
rent of  0.1  mA  for  highlights  in  the  scene 
across  a  50-kn  load  resistor,  the  camera 
signal  output  voltage  is  5  mV, 

Monoscope 

The  monoscope  (Fig,  9)  is  a  camera  tube 
with  a  fixed  image  and  is  used  for  camera 
signal  test  purposes.  The  operation  of  the 
monoscope  is  similar  to  that  of  the  icono- 
scope. However,  instead  of  the  mosaic,  a 
test  pattern  is  printed  directly  on  the 
etched  plate. 
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A  Semi-Precision  Capacitor 


The  precision  variable  capacitor  is  a  very 
useful  piece  of  test  equipment  which  most 
hams  don't  have  in  their  shacks.  A  capacitor 
of  this  type  may  be  used  in  conjunction 
with  signal  generators  and  detection  circuits 
for  making  many  useful  measurements;  in 
fact,  some  measurements  are  very  difficult, 
if  not  impossible,  without  a  precision  vari- 
able capacitor.  Commercial  precision  capaci- 
tors are  completely  out  of  the  reach  of  the 
average  ham,  but  a  neat  substitute  that 
will  satisfy  most  amateur  work  may  be 
found  in  the  variable  tuning  capacitor  from 
an  old  ARC-5  transmitter.  These  varable 
capacitors  are  extremely  well  made,  stable, 
and  incorporate  an  excellent  antibaeklash 
drive  mechanism.  Even  at  ihe  currently  hich 
ARC-5  prices,  the  tuning  capacitor  would 
be  difficult  to  duplicate. 

The  variable  capacitors  from  any  of  the 
high  frequency  ARC-5  transmitters  may  be 
used  as  a  semi-precision  capacitor.  Fortu- 
n-Ltely  all  of  the  tuning  capacitors  in  this 
series  of  transmitters  use  the  same  range 
of  capacitance,  34  to  154  pF.  The  manu- 
facturing processes  were  very  well  con- 
trolled when  these  capacitors  were  originally 
made,  so  there  is  a  direct  correlation  be- 
tween capacitors  from  many  different  ARC- 
5    transmitters,    I    had    an    opportunity    to 


Front  view  of  the  precision  capacitor, 


check  out  several  of  these  capacitors  on 
precision  laboratory  equipment,  and  in  each 
case  the  capacity  at  each  point  on  the  dial 
was  within  0.5  pF  of  the  other  units;  that's 
what  I  call  pretty  good  correlation! 

Most  amateurs  have  an  old  ARC-5  trans- 
mitter laying  around  the  junk  box,  so  getting 
the  necessary  capacitor  should  be  no  prob- 
lem; it  doesn't  make  any  difference  what 
the  frequency  range  of  the  transmitter  is, 
they  all  have  the  same  tuning  capacitor. 
After  you  get  the  ARC-5,  there  are  two 
ways  you  may  proceed;  you  can  cut  down 
the  ARC-5  chassis  or  you  can  build  up  a 
chassis  similar  to  the  one  shown  in  the 
photographs.  The  cutup  ARC-5  chassis  isn't 
too  pretty,  but  it's  a  lit  lie  easier  to  make. 
The  dial  calibration  of  the  completed  unit 
won't  differ  between  the  two  types  of  con- 
struction, so  you  can  take  your  pick. 

If  you  elect  to  chop  down  the  ARC-5 
chassis,  remove  the  roller  coil  assembly  and 
saw  through  the  chassis  3%  inches  back  from 
the  front  panel.  Bend  the  bottom  plate  up 
at  ninety  degrees  and  trim  it  off  so  it  is 
flush  with  the  top  deck  of  the  chassis.  Cut 
off  the  top  half  of  the  front  panel  just  above 
the  point  where  the  dial  index  is  attached. 
Now  install  two  terminals;  an  insulated 
unit  for  the  stator  connection  and  a 
grounded  one  for  the  rotor.  These  terminals 
should  be  installed  %  inch  in  from  the  back 
edge  and  %  inch  in  from  each  side. 

For  the  more  complicated  chassis  shown 
in  the  photographs,  refer  to  Fig  2.  Thi\ 
chassis  consists  of  two  U-shaped  channels 
made  up  from  1/16  inch  aluminum  sheet;  one 
for  mounting  the  capacitor,  the  other  for  a 
cover.  Two  pieces  of  hardwood  clamped  in 
a  vise  will  help  in  making  sharp  90°  bends. 

After  the  chassis  is  completed,  you  have 
to  remove  the  tuning  capacitor  from  die 
transmitter.  This  isn't  too  tough,  but  it 
takes  a  little  perserverance  and  the  right 
approach.  After  the  bottom  cover  is  re- 
moved, note  that  the  tuning  capacitor  is 
connected  to  another  variable  capacitor  in 
the  rear  of  the  unit  through  a  flexible  shaft 
This  shaft  is  pinned  to   the  drive   shaft  of 
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the  tuning  capacitor.  Turn  the  shaft  so  the 
end  of  the  phi  is  facing  you;  then,  using  a 
small  pin  punch,  carefully  drive  the  pin  out 
if  you  don't  have  a  punch  small  enough, 
an  awl  will  do,  Unscrew  the  large  nut  which 
holds  the  dial  in  place  and  carefully  remove 
the  dial.  Be  careful  not  to  lose  the  small  pin 
which  locates  the  dial  in  the  proper  place. 
Usually  tliis  will  stay  imbedded  in  the  drive 
collar,  but  sometimes  it  falls  out.  Now  re- 
move the  dial  lock  knob.  This  is  also  pinned 
to  a  shaft  and  although  sometimes  it  may 
be  removed  intact,  usually  it  is  frozen  to 
the  shaft  and  it's  necessary  to  break  it  off 
with  a  pair  of  pliers.  Remove  the  four 
screws  which  hold  the  capacitor  to  the  trans- 
mitter and  remove  die  rotor  and  stator  con- 
necting wires.  The  capacitor  may  now  be 
removed   from   the   ARC-5. 

Before  you  discard  the  ARC-5  chassis,  re- 
move the  large  rectangular  can  on  the  rear 
of  the  chassis  and  note  the  four  square  studs 
that  hold  it  to  the  main  chassis.  These  studs 
will  be  used  to  hold  your  new  chassis  to- 
gether. They  may  be  removed 
out  the  screws  from  underneath, 
l he  only  four  studs  that  will 
other  studs  are  riveted  in  place. 

Installation  of  the  capacitor  in  the  new 
chassis  should  pose  no  problems  if  the  holes 
have  been  drilled  in  the  right  place.  Usually 
this  is  a  little  tricky  however,  since  bending 
always  seems  to  have  a  tendency  to  move 
the  holes  the  wrong  way,  A  little  reamer 
will  save  a  lot  of  cuss  words  here.  Note  that 


by   taking 
These  are 

work;    the 


Interior  of  the  semi-precision  capacitor.  Note 
the  two  small  square  studs  in  the  foreground 
which  are  used  to  hold  the  two  U-shaped  chassis 
together. 


I6Q 

J  50 

^— 

140 

130 

ISO 

no 

-100 

>- 

i 

3   SO 
a. 

o 

80 

70 

^ 

60 

50 
40 

^\ 

30 

^J 

0 


S4  SI  SUB  §J0         SZ  6*4 

DIAL    READING 


6j& 


€B 


TO    | 

i 


Fig*  I.  Calibration  curve  for  the  semi-precision 
capacitor  from  a  53  to  7  MHz  ARC-5  transmit- 
ter. Corresponding  dial  points  for  capacitors 
from    4    to   53    MHi   and    7   to   9    MHz   ARC-5 

transmitters  may  be  found  in  Table   I. 

the  chassis  shown  in  Fig.  2  is  based  on  tin 
use  of  l/16ineh  stock;  the  holes  will  end  up 
in  the  wrong  places  if  you  use  any  other 
thickness.  After  the  capacitor  is  in  place, 
install  a  couple  of  insulated  terminals  in  the 
holes  provided,  connect  up  the  rotor  and 
stator  wires,  and  the  semi-precision  capaci- 
tor is  complete.  On  my  unit  I  cut  out  a  one 
inch  disc  of  aluminum  and  epoxied  it  to  the 
knob  for  a  skirt  It  doesn't  add  anything 
functionally,  but  it  does   dress  it  up  a  bit; 


Dial  Reading 

n                   -  ■ 

53-7.0  MHz 

4.0-5.3  MHz 

7.0-9.0  MHz 

tpF) 

Stop 

154.0 

5.3 

3.99 

7.01 

148.0 

5.4 

4,07 

7.13 

138.5 

5.5 

4.15 

7.25 

129.0 

5.6 

4.22 

7.38 

120.0 

5,7 

4 .30 

7,50 

112.0 

5,8 

4,33 

7.62 

104.25 

\J   r  l7 

4.46 

7.75 

97.0 

6.0 

4.53 

7.87 

90,25 

64 

4,61 

7.99 

83.75 

62 

4.68 

a. ii 

77,5 

6  3 

4.76 

8.23 

72.5 

6.4 

4.84 

8.35 

66.25 

6.5 

4.91 

8.46 

60.75 

66 

4.99 

OiOj 

55.75 

6.7 

507 

8.70 

50.75 

6,8 

5.15 

8.82 

46.0 

69 

5.22 

8.94 

41.5 

7.0 

5.30 

9  06 

37.0 

Stop 

34.0 

Table  I,  Individual  calibration  points  for  the 
semi-precision  capacitor.  This  table  is  based  on 
the  major  dial  points  of  a  tuning  capacitor  from 
a  5.3  to  7  MHz  ARC-5  transmitter*  Correspond- 
ing dial  calibration  points  for  4  to  5.3  MHz  and 
7  to   9   MHi  units   are  also   listed. 
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MAItf  CHASSIS 

Fig,  2,  Chassis  for   mounting   the  semi-precision 
from   1/16  inch  aluminum  and  bent  into  a  U.  The 
1/16  inch  material  is  used. 

As  a  finishing  touch  you  can  put  the  cali- 
bration sheet  on  top  of  the  capacitor  and 
cover  it  with  a  sheet  of  thin  plastic.  Oh  yes, 
four  %  inch  rubber  grommets  on  the  bottom 
act  as  feet 

If  you  use  the  calibration  figures  listed 
in  the  accompanying  table,  your  semi-pre- 
cision capacitor  should  be  within  about  0.5 
pF  any  place  on  the  dial.  For  more  accurate 
calibration  of  course*  you  can  borrow  a  lab 
capacitor  and  hand  calibrate  the  unit  exact- 
ly. When  making  measurements  with  the 
capacitor,  the  addition  of  six  inch  connect- 
ing leads  will  add  3  pF  to  the  dial  reading. 

Now,  you  may  ask,  that  I  have  a  preci- 
sion capacitor  what  can  I  do  with  it?  Well, 
there  are  many  measurements  that  its  use 
will  simplify  and  some  where  its  use  is 
unique.  I'll  give  you  a  few  examples  and  let 
your  ingenuity  do  the  rest.  The  most  obvious 
use  of  course  is  in  the  measurement  of  ca- 
pacity. Connect  the  precision  capacitor 
across  an  inductor  and  use  a  grid  dipper 
to  determine  their  resonant  frequency.  Now, 


COVER 


ARC-5  capacitor.   Each   of  these    pieces  is   cut  out 
dimensions  will  not  work  out  properly  if  other  than 


RF    PROSE 


COIL 
OK0CH  TEST 


GRO  DIP  OSCILLATOR 


Fig.  3.  Test  setup  for  measuring  the  Q  of  a  coil 
with  the  semi-precision  capacitor.  For  highest 
accuracy,  the  VTVM  should  be  set  on  its  most 
sensitive  scale  and  the  GDO  decoupled  for 
full  scale  deflection. 
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SEMI -PRECISION 
CAFAOTOR 


GRID  PIP  OSCILLATOR 


-A 


GRID  IMP  OSCILLATOR 


B 


Fig.  4.  Test  setup  for  measuring  the   coefficient  of  coupling   between   two   coils.   Two   measurements 
are  required;  one  with  the  coils  connected  as  shown  in  At  the  other  shown  in  B, 


without  disturbing  the  dipper,  connect  the 
unknown  capacitor  in  parallel  with  the  semi- 
precision  capacitor,  and  tune  the  variable 
capacitor  for  another  dip.  The  value  of  the 
unknown  is  the  difference  in  readings  on  the 
precision  unit.  This  method  is  very  useful 
because  it  is  very  accurate,  and  with  care 
quite  small  capacitors  may  be  easily  meas- 
ured. Another  method  of  measuring  capaci- 
ty is  to  place  the  precision  capacitor  in  one 
leg  of  a  bridge  with  the  unknown  in  the 
other.  A  similar  approach  is  used  in  many 
laboratory  impedance  bridges. 

Where  the  precision  capacitor  really  shines 
is  in  measurements  that  are  difficult  to 
make  without  it  The  Q  of  an  inductor  is 
one  of  these.  In  addition  to  the  capacitor, 
you  will  need  a  VTVM  and  an  rf  probe 
plus  a  source  of  rf  such  as  a  GDO  for  this 
measurement.  Connect  the  coil  to  the  pre- 
cision capacitor  as  shown  in  Fig.  3,  set  the 
capacitor  at  some  convenient  high  value  of 
capacitance  (Cs),  set  the  VTVM  on  its  low- 
est range  and  loosely  couple  the  GDO  to 
the  circuit  Now  tune  the  grid  dipper  for 
maximum  deflection  of  the  VTVM.  If  it  pins 
the  meter,  move  the  GDO  further  away. 
Without  disturbing  the  frequency  of  the 
dipper  or  its  coupling  to  the  coil,  set  the 
precision  capacitor  to  a  lower  value  than 
Ch  so  that  the  VTVM  reads  70,7%  of  the 
voltage  recorded  at  resonance.  Record  this 
new  value  of  capacitance  as  Ct  and  set 
the  precision  capacitor  to  a  value  greater 
than  Cr  so  that  the  VTVM  again  reads 
70.7%  of  the  original  reading.  Record  this 


value  of  capacitance  as  Ch.  The  Q  of  the 
coil  may  be  calculated  from  the  following 
formula: 


Q  = 


Ch    —    Ci 


where  all  the  capacitances  are  in  pF. 

The  precision  capacitor  is  also  helpful  in 
determining  the  inductance  of  a  coil.  For 
this  measurement  all  you  need  is  a  grid  dip 
oscillator.  Simply  connect  the  coil  across  the 
capacitor  and  adjust  the  capacitor  for  a 
dip  on  the  GDO.  If  the  dipper  is  set  to 
10  MHz,  and  the  capacitor  tuned  for  a  dip, 
it  simplifies  the  math  in  the  following  in- 
ductance formula; 

L   a    25'400 
f2C 


Where  L 

f 

C 


inductance  in  microhenries 
frequency  in  MHz 
capacity  in  pF 


In  some  cases  it  may  be  desirable  to  meas- 
ure the  distributed  capacitance  of  an  in- 
ductor. This  may  be  easily  done  with  the 
precision  capacitor.  In  cases  where  a  small 
value  of  capacitance  is  used  in  measuring 
an  inductor,  the  distributed  capacitance  of 
the  coil  can  cause  a  large  error  in  meas- 
urement To  reduce  this  error,  measure  the 
distributed  capacitance  of  the  coil  (Co)  and 
add  it  to  the  test  capacity  (C  in  the  above 
formula)  before  making  the  inductance  cal- 
culation. 


FEBRUARY  1967 


45 


VALUABLE  books  from  E.&E 


NEW  17 TH  EDITION  OF  THE  FAMOUS 


RADIO  HANDBOOK 


*■'>. 


s  how  to  design, 
build,  and  operate  the 
latest  types  of  amateur 
transmitters,  receivers, 
transceivers,  and  am- 
plifiers. Provides  ex- 
tensive, simplified  theory  on  practically  every 
phase  of  radio.  Broadest  coverage;  all  origi- 
nal data,  up-to-date,  complete-  816  pages. 
Order  No,  167,  only $  12.95 

RADIOTELEPHONE  LICENSE  MANUAL 

Helps  you  prepare  for  all  commer- 
cial radio-telephone  operator's 
license  exams.  Provides  complete 
study-guide  questions  and  answers 
in  a  single  volume.  Helps  you  un- 
derstand fully  every  subject  you 
need  to  know  to  obtain  an  opera- 
tor's license. 200  pp.  Order  No-  030  f  only.  $5,75 

LEADING  BOOK  ON  TRANSISTORIZED 
COMMUNICATIONS  EQUIPMENT 

TRANSISTOR    RADIO    HANDBOOK,    by 

Donald  L.  Stoner,  W6TNS,  Lester 
A.  Earnshaw,  ZL1AAX.  Covers  a 
wide  range  of  communication  uses 
for  both  amateur  and  commercial 
applications.  Includes  audio  and 
speech  amplifiers,  VHF  transmit- 
ting and  receiving  equipment,  SSB  exciters, 
and  complete  SSB  transceivers.  180  pages. 
Order  No,  044,  only » ,,♦*.... $5.00 

HOW  TO  CONVERT  SURPLUS  RADIO  GEAR 

INTO  AMATEUR  AND  CB  EQUIPMENT 

Here  is  a  wealth  of  conversion  data 
in  3  volumes;  includes  photos,  dia- 
grams, instructions. 

Vol.  1.  Covers:  BC  221.  BC-342.  BC-312. 
BC-348,  BC-4 1 2t  BC-645,  BC-946,SCR-274 
(BC-453A  &  BC-457A  series).  SCR-522, 
TBYt  PE  103Af  SC-1068A/H61A,  etc. 
Order  No.  311,  oniy**  •*»«•* $3*00 

Vol,  2,  Covers:  BC  454,  AN/APS- 13.  BC-457,  ARC-5, 
GO-9/TBW,  BC-357,  BC-946B,  BC-375.  LM.TA-12B. 
AN/ART-13,  AVT-112A.  AM-26/AIC,  ARBt  etc.  Order 
No.  322,  only. $3.00 

Vol.  3.  Covers:  APN-1,  APN-4>  ARC-4,  ARC-5,  ART- 13, 
BC-19 1,  31  2+  342,  348.  375,  442,  453,  455t  456*459, 
603,  624,  696,  1066,  1253.  CBY-5200,  COL-43065, 
CRC-7,  DM-34,  DY-2,  DY-8T  FT-241A,  MD-7/  ARC-5, 
R-9/APN-4,  R-28/ARC-5,  RM-52-53,  RT-19/ARC-4, 
RT159,  SCR  274Nf  508,522,  528,538,  T-15  to  T  23/ 
ARC-5,  URC-4.  WE-701-A,  etc.  No.  333,  on/y..$3.00 

Order  from  your  electronic  parts 
distributor  or  send  coupon  below. 


EDITORS  and  ENGINEERS,  Ltd 


P.O.  Box  68003,  New  Augusta,  lnd.f  Dept*   73E-2 

i  Ship  me  the  following  books: 


□  No.  167      D  No.  044      D  No.  322 
I  D  No.  030      D  No.  311      O  No.  333     $ 

|  Name 

I 

I 

I  City. 


encL 


To  measure  the  distributed  capacitance, 
set  the  precision  capacitor  to  50  pF  and 
connect  the  coil  across  it.  Couple  a  GDO 
to  the  circuit  and  tune  lor  a  dip;  note  the 
frequency  and  set  the  dipper  to  one  half 
this  frequency.  Now  restore  the  dip  by  in- 
creasing the  value  of  the  capacitance.  Re- 
cord this  new  value  of  capacitance  (C±) 
and  calculate  the  distributed  capacitance 
(Gn)  from  the  following  formula: 


VjD      


C*  -  200 
3 


Address. 


State 


.Zip. 


I 

I 
I 

I 
I 

I 


Two  other  inductance  tests  where  die  pre- 
cision capacitor  is  useful  is  in  determining 
mutual  inductance  and  coefficient  of  cou- 
pling* To  measure  mutual  inductance,  con- 
nect one  of  the  two  coupled  coils  to  the 
precision  capacitor  and  determine  the  reso- 
nant frequency  with  a  grid  dipper;  calcu- 
late the  inductance  of  the  coil  with  the 
formula  previously  given.  Do  the  same  thing 
with  the  other  coil.  The  value  of  mutual  in- 
ductance (M)  may  then  be  found  from: 

MLi    —    La 


where  Li  is  the  larger  of  the  two  inductances. 
To  measure  the  coefficient  of  coupling 
between  the  two  coils,  determine  the  mutual 
inductance  as  shown  above*  Then  connect 
the  two  coils  to  the  precision  capacitor  as 
shown  in  Fig,  4A  and  calculate  the  total 
inductance  using  the  resonant  frequency 
method;  record  this  value  as  Li.  Now  connect 
the  two  coils  as  shown  in  Fig.  4B  and  again 
determine  the  inductance  (designated  hi). 
The  coefficient  of  coupling  (k)  may  then 
be  determined  from: 


k  = 


M 


VLi  L* 


These  examples  show  just  a  few  of  the 
tilings  that  the  precision  capacitor  may  be 
used  for;  most  of  them  may  be  accom- 
plished by  other  more  exotic  methods,  but 
the  use  of  the  precision  capacitor  greatly 
simplifies  things.  Before  I  built  the  preci- 
sion capacitor,  X  solved  most  of  the  problems 
involving  inductance,  mutual  inductance  and 
coefficient  of  coupling  by  the  old  cut  and 
fay  method.  The  precision  capacitor  gives 
me  immediate  answers  to  these  problems  and 
saves  a  lot  of  time  and  frustration.  In  addi- 
tion, it  is  a  very  versatile  unit  and  every 
day  I  find  new  and  unique  uses  for  it  in 
my  shop. 

.  .  .  W1DTY 
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Leonard  Yerger  W3BTQ 
908  S.  Alamo  St, 
Rockwall,  Texas 


Down  With  the  Rotator 

Can't  put  up  a  tower?  Why  not  use  a  TV  telescoping  mast 
with  the  rotator  at  the  base? 


Every  ham  can't  have  a  tower.  There  are 
various  reasons  why  a  tower  just  isn*t  in 
the  scheme  of  things.  The  three  main  rea- 
sons are— they  cost  too  much,  look  too  large, 
and  take  too  much  planning  and  work.  For 
the  VHF  man,  the  solution  is  simple— each 
obstacle  can  be  overcome. 

Assume  that  a  sixty  foot  crank  up  tower 
would  satisfy  the  requirement.  The  VHF 
beam  could  be  at  the  sixty  foot  level,  and 
when  the  tower  is  cranked  down,  it  would 
be  no  higher  than  twenty  five  feet.  For 
many  of  us,  even  twenty  five  feet  is  too 
high  for  comfortable  work.  Let's  go  one 
better. 

What's  wrong  with  a  TV  telescoping 
mast  Nothing  at  all  It  will  get  your  beam 
up  close  to  sixty  feet,  hardly  dent  your 
pocketbook,  won't  look  bad,  and  best  of  all, 
you  can  just  about  push  it  up  and  down 
alone.  Further;  when  it's  down,  you  can 
work  on  the  beam  at  head  level  or  at  most, 
by  resorting  to  a  step  ladder  or  picnic 
table. 

The  fifty  foot  telescoping  mast  can  be 
procured  at  most  of  the  radio  supply  stores. 
You  can  transport  it  home  with  the  family 
car  and  carry  it  around  by  yourself.  While 
the  mast  has  washers  for  guying  at  every 
ten  feet  level,  the  writer  has  found  guying 
at  three  points  adequate.  However,  sup- 
ports at  four  points  would  give  greater  com- 
fort to   your  nervous  system  during  storms. 

It  may  be  possible  to  push  up  the  mast 
with  a  two  meter  beam,  a  six  meter  beam, 
and  a  CD  type  rotator  at  the  top,  but,  when 
I  tried  it,  it  seemed  to  be  too  much  like 
balancing  a  piece  of  wet  spaghetti  on  encL 
As  a  result  of  a  mental  picture  of  the  con- 
sequences, it  was  decided  to  put  the  rota- 
tor, the  heaviest  unit,  at  the  base  where 
it  really  belongs. 

In  the  case  of  WA6SJH,  it  was  decided 
to  erect  the  mast  adjacent  the  patio,  whose 
roof  was  at  the  eight  foot  level.  Accord- 
ingly, a  heavy  aluminum  angle  was  formed 
and  bolted  to  the  patio  roof  siding.  The 
horizontal  face  of  the  bracket  was  designed 


with  a  hole  that  permitted  the  bottom  sec- 
tion of  the  mast  to  slide  through  it,  but 
not  bind. 

A  plumb  line  was  then  dropped  through 
the  hole  center*  At  this  spot  on  the  ground, 
a  four  foot  length  of  2^>  inch  pipe  was 
driven  about  two  feet  into  the  ground.  As 
the  pipe  was  driven,  die  top  center  of  the 
pipe  was  periodically  checked  to  assure  its 
verticality.  The  top  was  then  sawed  off  to 
present  a  smooth  end.  The  rotator  was  the  n 
mounted  on  the  pipe. 

Next,  by  standing  on  the  roof,  the  mast 
assembly  was  lowered  through  the  hole  and 
into  the  rotator  and  damped.  \\\th  no  an- 
tennas installed,  the  mast  was  pushed  up 
and  checked   for  smooth   rotation* 

With  the  mast  down,  thj  guy  wires  were 
attached  to  the  washers  provided.  Since 
only  two  sets  of  guy  wires  were  desired, 
one  washer  was  arranged  to  turn  near  the 
center  of  a  section  to  provide  better  guy- 
ing balance.  The  mast  was  again  pushed 
up  and  the  guys  attached  and  adjusted. 
The  guyed  mast  was  then  checked  for 
smooth  rotation.  Friction  from  the  guy 
rings   was  just  right  for  smooth  braking, 

The  mast  was  then  lowered  and  a  ten 
foot  aluminum  pipe  was  slid  about  two  feet 
over  the  top  of  the  push-up  mast  and 
bolted  to  prevent  rotation.  An  eleven  ele- 
ment two  meter  beam  was  mounted  at  the 
top  and  a  pair  of  five  element  six  meter 
beams  below. 

The  assembly  was  then  pushed  up,  care- 
fully locking  each  section  to  prevent  sec- 
tional slipping  or  rotation.  One  man  can  do 
the  job,  but  two  are  better,  since  at  maxi- 
mum height  there  is  push  clown  against 
the  guy  wires  and  a  slip  at  this  stage 
would   drop   the   top   assembly   ten    feet, 

This  antenna  system  withstood  the  strong 
winds  of  the  San  Fernando  Valley  for  over 
a  year,  until  it  was  dismantled  when  the 
QTH  was  changed. 

Rotation  was  always  smooth  and  the  ro- 
tator was  at  giound  level  where  it  could 
be  easily  serviced.  ,  .  .  W3BTQ 
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A.  A.  Wicb  WB6KF! 
23045  Altamefld  Drive 
Mountain  View,  California  94040 


Mobile  Logs  Personalized 


Why  not  use  personalized   logs  for  your  mobiling? 
They're  simple  to  prepare,  inexpensive  and  convenient, 


Personalized  mobile  logs  may  at  first  ap- 
pear to  be  an  unnecessary  luxury.  How- 
ever, when  cost  and  convenience  are  con- 
sidered, their  value  outweighs  the  slight 
extra  initial  cost  involved. 

Just  as  QSL  cards  may  be  designed  es- 
pecially for  one  person,  or  a  stock  design 
used  at  a  lower  cost,  personal  logs  may 
be  prepared  in  the  same  way.  For  those  per- 


MOBILE  LOG 
or 

WB6KFI 
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MC 


rw*  MUST 


WATTS 


CALL 


TIME 


IN 


OUT 


LOCATION 


REMARKS 


A    personalized    mobile    log    it    very    convenient, 


sons  who  would  like  to  completely  design 
their  own  logs  the  information  regarding 
FCC  regulations  and  printing  information 
will  be  of  interest.  For  those  who  wish  to 
follow  the  shortest  route,  the  example  may 
be  used.  The  example  may  be  removed  from 
this  magazine  intact.  Then,  in  place  of  my 
call,  carefully  transfer  your  call  sign,  in 
a  type  style  and  size  that  you  prefer,  from 
a  sheet  of  the  many  dry  transfer  lettering 
sheets  now  available.  Any  art  supply  store 
and  most  radio  parts  suppliers  now  carry 
these  sheets  in  a  great  variety  of  styles 
and  sizes.  The  dry  transfer  process  is  par- 
ticularly recommended,  although  other 
processes  are  available,  because  it  is  simple 
to  use,  errors  can  be  rubbed  off  and 
started  again,  and  yet  it  adheres  well  once 
applied. 

Take  the  sample  page,  now  complete 
with  your  call  sign,  to  any  print  shop  that 
provides  offset  printii^  service.  Usually 
the  smaller  shops  are  better  equipped  and 
more  receptive  to  small  jobs  such  as  this. 
A  shop  that  works  on  QSL  cards  would  be 
particularly   suited   for   this  work. 

Your  order  to  the  print  shop  will  be  for: 
proper  size  offset  printing,  quantity  as  you 
desire,  and  either  padded  in  fifties  or 
loose,  as  you  may  wish  to  keep  the  log 
sheets  in  a  loose  leaf  binder.  If  you  can 
locate  a  printer  who  used  the  "Itek*  proc- 
ess negatives  the  cost  for  production  may 
be  slightly  lower  than  a  printer  who  must 
use  a  film  negative.  The  quality  difference 
of  the  final  printed  piece  is  negligible  be- 
tween the  two  processes.  Also,  if  absolute 
minimum  cost  is  desired  with  possibly  some- 
what lesser  quality,  specify  paper  plates 
to  your  printer.  However,  keep  it  in  mind 
that    subsequent    printings    will    require    a 


41 


73  MAGAZINE 


new  plate,   whereas  a   metal  plate   can   be 
re-used  many  times. 

The  sample  shown  meets  all  FCC  regu- 
lations for  mobile  operation,  provided  that 
the  operator  signs  the  log  after  each 
period  of  operation;  or,  if  only  one  opera- 
tor, he  signs  each  page.  For  those  wish- 
ing to  design  their  own  logs  the  printing 
cost  will  not  change  no  matter  how  com- 
plex the  design,  as  long  as  only  one  eolor 
is  used.  However ,  the  log  must  show: 

1.  Date  and  time  of  each  transmission. 
One  entry  for  each  day  of  operation  is 
sufficient  and  can  be  placed  across 
the  "In— Out"  column. 

2*  Signature  of  each  operator.  This  may 
be  placed  at  the  bottom  of  each  sheet 
in  the  "Remarks"  column  together 
with  3.  below, 

3.  Type  and  identity  of  vehicle- 

4.  Call  sign  of  station  called  (whether 
worked  or  not,  remember!) 

5.  Input  power 


6,  Frequency  band 

7.  Type  of  emission, 
once    in    Remarks 


This  can  be  placed 
column  at  the  be- 
ginning of  each  sheet  unless  the  mode 
changes  before  the  sheet  is  completed, 
8,  Approximate  geographical  location  of 
the  mobile  station.  Normally  one  en- 
try for  each  station  worked  is  suffici- 
ent to  comply  with  regulations  as  "US 
80,  ten  miles  W>  Reno/'  This  is  the 
type  of  location  identity  that  is  legal- 
ly required,  rather  than  what  is  fre- 
quently heard  such  as  "W6  .  .  .  mo- 
bile W7."  However,  if  you  are  cover- 
ing a  great  deal  of  distance  fast  you 
are  wiser  to  enter  something  like  ,fUS 
80  between  Reno  and  Fernley"  for 
instance.  The  regulations  say  "approxi- 
mate** and  Webster  says  that  is  "near- 
ly correct  or  exact",  so  there  is  some 
leeway  allowed. 


9.  Messages  handled.  If  traffic  is  handled, 
the  information  regarding  their  num- 
bers may  be  placed  in  "Remarks". 

The  foregoing  outlines  what  you  must 
enter  in  the  log  to  abide  by  the  regula- 
tions- A  review  of  Sections  12.136  and 
12.137  should  be  made  if  you  are  in  doubt 
about  any  portion  of  them. 

A  typical  cost  for  printing  100  sheets  is 
about  $3.00.  Subsequent  printings  by  the 
same  printer  will  be  less.  Be  sure  you  re- 
quest return  of  the  negative  and  plate  he 
will  produce.  The  plate  is  all  that  is  neces- 
sary when  requesting  subsequent  printings. 

This  log  is  very  convenient  to  use  on 
the  car  seat  right  beside  you  (provided 
you  are  not  a  southpaw!).  No  rulings  across 
the  page  are  provided  because  it  is  too 
difficult  to  follow  a  straight  line  in  the 
log  at  the  same  time  as  you  follow  one 
on  the  road.  In  fact,  if  necessary,  it  is 
quite  easy  to  keep  a  respectable-looking 
log  with  barely  a  glance.  For  safety  rea- 
sons, obviously,  the  best  policy  is  to  have 
the  second  operator  keep  the   log. 

By  following  the  procedures  given,  you 
may  also  prepare  your  own  personalized 
fixed  station  logs.  In  this  case,  rulings  and 
additional  information  may  be  added  to 
any  extent  you  desire.  Just  remember  to 
provide  all  information  that  the  regula- 
tions require*  As  in  the  case  of  the  mobile 
log,  no  matter  how  many  items  are  added, 
your  printing  costs  will  remain  the  same  for 
the  same  size  sheet. 

For  those  who  would  just  like  to  pur- 
chase the  log  sheets  without  any  of  the 
preparation  described,  the  author  has 
arranged  to  have  these  made  available, 
with  your  call  imprinted,  from  WA6GMD 
at  $3,00  per  hundred,  including  postage. 
Send  requests  to  WB6KFI  at  address  shown 
at  beginning  of  article. 

WB6KFI 
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Attaching  Shafts  to    ARC-5  Tuning  Capacitors 


The  variable  capacitors  from  ARC-5  re* 
ceivers  are  very  popular  in  amateur  con- 
struction because  they  are  well  built  and 
relatively  inexpensive.  There  is  one  inherent 
problem  though:  how  do  you  connect  a  con- 
ventional Ya  inch  shaft  to  the  splined  shaft? 
The  best  method  I  have  found  uses  a  short 
piece  of  masking  tape,  some  epoxy  cement 
and  a  standard  Ya  to  Ya  inch  shaft  coupler. 
First  of  all,  take  a  strip   of  masking  tape 


about  %  inch  wide  and  wrap  it  around 
the  splined  shaft  to  build  it  up  to  Ya  inch 
diameter.  Put  a  little  extra  on  and  take  it 
off  turn  by  turn  until  it  fits  snugly  into 
the  shaft  coupler.  Now  coat  the  tape  and 
one  end  of  the  coupler  with  epoxy  cement 
and  put  them  together.  In  24  hours  you 
will  have  a  firm  coupling  that  may  be  at- 
tached to  a  standard  quarter  inch  shaft 

.    .    .   Jim   Fisk   W1DTY 
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William  Hood  WlUSM 
41    Circle  Asbury  Grove 

South  Hamilton,   Mass. 


Add  a  Crystal  Filter  to  Your  Receiver 
for  less  than  $10 


Crystal  filters  are  a  luxury  found  only 
in  the  more  expensive  receivers.  For  some 
unknown  reason*  most  literature  available 
to  the  ham  and  the  tinkerer  sheds  little  light 
on  how  to  make  them.  The  advantage  of 
having  a  crystal  filter  is  unquestionable, 
especially  with  the  crowded  conditions  of 
today's  hum  bands-  The  filler  shown  in  this 
article  is  intended  mainly  for  the  CW  man 
although  it  will  be  of  some  use  in  SSB. 
It  has  a  continuously  variable  bandwidth 
from  about  200  hertz  each  side  of  center, 
(or  less)  to  somewhere  around  3  kHz.  A 
phasing  control  moves  a  sharp  rejection 
notch  through  the  passband  virtually  elimi- 
nating interferance  almost  on  top  of  the 
signal  you  want. 

Fig,  1  shows  the  passband  of  the  filter. 
The  steepness  of  the  sides  really  depends 
on  how  carefully  you  build  it  But  even  a 
poor  job  of  construction  can  be  a  tremen- 
dous improvement  over  a  low  priced  re- 
ceiver with  no  filter. 

Its  operation  is  really  quite  simple  to  un- 
derstand. Remember  that  a  crystal  looks, 
electrically,  like  a  series  tuned  circuit  with 
a  very  high  Q.  Also,  the  Q  of  the  whole 
thing  depends  on  how  you  load  it.  Finally, 
the  Q  dctennins  the  bandwidth,  (Q  =  f/*w). 
Fig.  2  is  a  schematic  of  the  filter.  Part 
values  will  be  given  shortly.  The  crystal  is 
ground  to  the  if  frequency.  The  if  can 
feeding  the  filter  has  a  heavy  load  resistor  on 
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Fig.   t.  Typical  crystal  filter  curve  at  3   kHz  pass 
band. 


it.  (Rl)  This  makes  its  passband  very  broad 
so  the  filter  is  the  main  controlling  factor 
for  that  stage.  When  you  don't  want  the 
sharp  bandwidth  the  switch  (SI)  shorts  out 
the  crystal,  A  parallel  tuned  circuit  (Ll-Cl) 
loads  the  crystal.  The  potentiometer  (R2) 
varies  the  Q  of  the  tuned  circuit,  thereby 
controlling  the  bandwidth.  The  variable  ca- 
pacitor (C2)  balances  out  the  capacitance 
of  the  crystal  The  position  of  the  notch  is 
influenced  by  this  control. 

All  parts  for  the  filter  should  be  posi- 
tioned to  keep  lead  length  at  a  minimum. 
Otherwise  you  will  have  problems,  (i.e.  it 
will  oscillate  like  a  bird!)  You  would  be 
wise  to  build  the  filter  in  a  2  x  2  x  3  Mini- 
box  and  run  shielded  leads  to  the  tie  points. 
Controls  can  be  brought  out  to  the  front 
panel  by  shaft  extensions.  Ground  all  your 
shields  only  at  the  filter  end  and  then  run 
a  separate  ground  wire  to  the  common  point 
in  the  if  section.  If  the  receiver  has  two  or 
more  if  stages,  insert  the  filter  at  the  input 
of  the  last  stage.  If  the  receiver  has  only 
one  if  stage,  use  a  larger  Mini  box  and 
build  another. 

You  will  have  to  doctor  one  of  the  cans 
so  it  can  feed  the  filter.  My  suggestion  is 
that  you  remove  the  can  from  the  receiver 
and  mount  it  on  the  filter  box.  This  will 
also  leave  a  convenient  hole  to  bring  leads 
in.  Now,  most  if  cans  have  their  tuning  ca- 
pacitor built  into  the  base.  This  has  to  go. 
If  you  break  off  the  lug  which  connects  to 
the  internal  capacitor.  Then  you  can  build 
up  the  base  again  with  epoxy  resin.  If  the 
can  is  tuned  with  a  mica  capacitor  mounted 
where  you  can  reach  it  simply  cut  it  out 
and  youVe  in  business. 

The  two  series  capacitors,  Cc  replaces  the 
tuning  capacitor  of  the  can.  Unfortunately 
most  manufacturers  don't  tell  you  what  tin's 
capacitance  is,  so  you're  going  to  have  to 
have  to  diddle.  Trial  and  error  is  the  best 
method.  Connect  the  can  back  into  the  re- 
ceiver with  the  capacitor  removed,  tune  in 
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a  strong  station  such  as  a  local  broadcast 
station,  and  try  different  values  of  fixed 
mica  capacitors.  The  value  which  gives  the 
strongest  signal  is  your  resonating  capacity, 
If  you  have  a  National  receiver  with  a  230 
kHz  if  you  will  find  180  pF  to  be  ciose 
enough.  When  you  find  this  value,  make 
each  Cc  twice  that  amount.  (In  the  above 
instance,  two  360  pF  capacitors  were  used,) 

O.K.,  so  you  build  the  thing  and  install 
it.  Now  you  have  to  align  it.  If  you  have 
a  signal  generator  you're  lucky,  but  suppose 
you  don't?  Don't  throw  in  the  towel  yet. 
A  true  ham  knows  how  to  make  do.  You 
need  a  steady  CW  signal  (No  modulation). 
You  can  use  a  VFO  if  you  have  one.  How- 
ever, if  you're  a  poor  man  like  me,  use  a 
cheap  AM  radio!  Set  the  radio  within  handy 
reach  and  tune  it  to  the  top  of  the  broad- 
east  band.  Take  a  single  wire  from  the  an- 
tenna lead  of  the  receiver  and  Jet  it  dangle 
inside  the  case  of  the  AM  radio.  You  will 
find  a  nice  strong  CW  signal  somewhere 
around  2.055  MHz, 

Peak  up  the  can  with  the  crystal  shorted 
out.  Then  tune  CI  for  maximum  output.  Now 
set  R2  for  minimum  resistance  (widest  band- 
width ),  unshort  the  crystal  and  peak  up  the 
whole  thing  all  over  again,  1  will  warn  you 
at  this  point  that  the  tuning  is  awful  sharp. 
When  you  throw  in  the  crystal  re- tune  your 
signal  source,  or  the  receiver  front  end.  Do 
it  very  carefully.  With  R2  at  maximum,  the 
signal  will  almost  seem  to  ring,  (I  assume 
you  are  using  the  CW  oscillator,)  It  will 
be  very  critical  to  tune  and  will  sound  very 
peculiar  to  one  who  is  not  used  to  crystal 
filters. 

The  filter  has  the  narrowest  passband 
when  the  load  is  heaviest.  Just  the  opposite 
to   what    you    might   expect    The    following 


table  gives  parts  values  for  240  kHz  and 
455  kHz.  1  he  calculation  of  these  values 
involves  a  lot  of  hairy  math.  If  you  are  a 
whiz  at  math,  or  have  had  a  couple  of  years 
of  college,  you  will  find  the  whole  design 
process  in  the  Radiotron  Designers  Hand* 
book.  Otherwise  forget  about  computing  it 
yourself. 

The  filter  is  not  too  difficult  to  install  The 
input  can  of  the  filter  is  connected  to  the 
output  of  the  preceding  if  stage.  The  filter 
is  then  capacitive  coupled  to  the  following 
stage.  Notice  that  the  bypass  which  was  at 
the  low  end  of  the  can  before  installing 
the  filter  is  removed  altogether.  The  resistor 
to  the  AGC  line  now  goes  directly  to  the 
grid,  thus  providing  a  dc  return  path,  Bring 
a  ground  lead  from  the  filter  to  a  ground 
point  in  the  if  strip.  Shield  all  leads  con- 
necting the  filter  into  the  circuit.  Ground 
the  shields  only  at  the  filter  end.  Mount  the 
filter  in  such  a  position  as  to  insure  shortest 
leads. 

The  crystal  is  of  the  same  type  used  for 
frequency  control.  When  you  order  it,  spec- 
ify a  series  resonance  at  the  if  frequency. 
You  can  get  one  quite  reasonably  from 
Abbott  Electronics,  85  Elm  St,  No.  Woburn, 
Mass.,  if  your  local  supplier  cant  get  it 

If  you  buy  a  new  if  can,  the  supplier 
may  be  able  to  find  out  the  value  ot  the 
internal  capacitor.  This  will  save  you  some 
work,  since  Cc  must  be  twice  this  value, 
Meissner  makes  a  pretty  good  can  as  do 
quite  a  few  others.  The  switch  should  be  a 
SPST  rotary  type.  You  can  get  that  in  the 
five  and  ten.  As  for  shafts  and  couplers, 
most  suppliers  have  an  ample  stock  to  fit 
most  needs.  National  has  a  wide  variety  of 
these. 

.  .  .  W1USM 
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Fig.  2.  If  strip  modified  to  include  a  crystal   filter.   Rl    should   be  3   kti  for  240   kHz  or  2.7  kQ  for 
455  kHz.   R2,   500   at  240  or   750O   at  455. 
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Roy  McCarthy  K6EAW 
737  W.  Maxiim  Avenue 

Fullerton,  Calif. 


A  Reactivator  for  the 
Semiconductor  Activator 

A  simple  charger  for  automobile  storage  batteries- 


Semiconductor  circuits  in  general  require 
a  stable  low-impedance  source  of  power. 
While  well-regulated  low-impedance  sup- 
plies can  be  built,  and  usually  are  included 
as  an  integral  feature  of  the  equipment, 
a  separate  power  source  is  quite  attractive 
for  numerous  reasons.  Perhaps  the  most  im- 
portant is  the  feeling  of  confidence  that  if 
trouble  develops,  and  it  usually  does,  the 
trouble  is  confined  to  the  circuit  and  not 
in  the  source  of  power. 

Dry  cells  and  the  like  are  out  as  primary 
sources  of  power.  They  have  fairly  high 
impedance,  intermittent  connections  if  a 
pressure  plate  is  used  as  with  numerous 
flashlight  cells,  and  can  be  quite  noisy. 
The  lead-acid  storage  battery  is  preferable 
in  many  respects.  It  can  withstand  heavy 
loads  without  budging  due  to  its  low  in- 
ternal  resistance.  It  also  has  a  very  low 
ac  impedance  which  is  very  suitable  for 
powering  amplifiers  which  may  have  regen- 
erative (or  degenerative)  effects  when  used 
with  less  efficient  power  sources.  But,  the 
lead-acid  battery  does  have  a  few  disad- 
vantages. It  requires  charging,  is  messy, 
and  is  rather  expensive.  Read  on. 

The  first  problem  is  getting  the  battery. 
Most  gas  stations  have  a  few  old  trade-ins 
lying  around.  Casually  pick  out  one  that 
appears  to  be  in  fair  condition  and  ask 
them  to  give  it  a  short  quick-charge  to  see 
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Fig.  I.  Simple  battery  charger.  Most  of  the  com- 
ponents are  not  critical.  They're  discussed  in  the 
text.  The  dots  by  the  transformer  windings  indi- 
cate the  polarity  of  the  rewound  secondaries. 


if  will  absorb  the  soup.  On  the  way  to  the 
charger  it  wouldn't  hurt  to  accidently  drop 
the  battery  in  a  carefully  planned  trajec- 
tory on  its  bottom  edge*  This  will  serve  to 
break  loose  the  chemical  build-up  which  fre- 
quently tends  to  short  out  cells.  An  old 
style  battery  with  the  lead  straps  exposed 
on  the  top  is  much  better  for  obtaining 
tapped  voltages.  The  second  problem,  the 
messy  deal,  is  simple  to  overcome.  Build 
a  box  out  of  old  scrap  lumber  and  hide 
the  thing.  Be  sure  the  bottom  is  nailed  in- 
side die  sides,  rather  than  under  them,  so 
it  won't  fall  out.  Add  a  couple  of  pieces 
of  wood  for  hand-holds,  A  top  cover  will 
help  to  keep  the  dust  and  dirt  out,  but 
be  sure  to  leave  ventillation  holes  for  the 
gas  to  escape.  We  still  have  the  third  prob- 
lem to   overcome,  so  let's  charge  on. 

The  complete  circuit  is  shown  in  Fig.  1* 
It  uses  a  pair  of  obsolete  germanium  transis- 
tors as  rectifiers*  and  an  inexpensive  SCR 
as  a  current  regulator.  Manual  control  with 
a  potentiometer  is  provided  for  current  con- 
ditioning. Metering  to  check  the  charging 
rate  and  the  battery  voltage  is  accomplished 
with  the  standard   1   mA  indicator. 

The  transformer  selected  was  originally 
rated  at  slightly  over  60  watts.  So— to  avoid 
complications— a  one  ampere  3AG  fuse  was 
selected.  There  is  some  surge  on  turn-on, 
but  the  Slo-Blo  fuses  always  seem  to  take 
out  the  transformer  too,  so  a  regular  quick 
blow  fuse  was  used.  After  you  build  a  trans- 
former personally  you  appreciate  the  need 
for  protecting  it  properly. 

The  transformer  used  is  not  listed  by 
name  or  number*  although  it  was  a  very 
popular  brand.  The  essential  characteristics 
are  a  good  power  rating  and  ease  of  dis- 
assembly. This  one  had  windings  of  5  V  at 
2  A,  6,3  V  at  3  A,  and  350-0-350  V  at 
90  mA.  It  adds  up  to  around  62  watts  or 
so.  It  also  adds  up  to  a  future  life  as  a  paper 
weight  in  this  day  and  age.  So,  off  with 
the  secondarys.  Cut  off  the  high  voltage 
one,   When  unwinding  the   6,3  V  and  5  V 
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sections  count  the  number  of  turns.  This  is 
helpful  in  determining  how  many  turns  to 
put  back  on.  Most  standard  transformers 
have  the  primary  as  the  bottom  or  inner 
winding.  Some  special  ones  have  the  primary 
as  the  outer  winding  and  should  be  avoided 
like  work. 

For  up  to  ten  or  fifteen  amperes,  #18 
wire  is  perfectly  suitable.  It  only  carries 
the  current  half  the  time,  since  a  full  wave 
rectifier  is  used.  Use  some  fairly  rugged 
paper  for  insulation  between  the  layers. 
This  helps  to  keep  the  winding  smooth.  On 
reassembly,  it  may  be  found  that  a  few 
of  the  iron  laminations  won't  fit  in.  Don't 
worry  about  it.  If  you  used  ordinary  care  in 
winding,  stretched  the  wire  to  straighten  it, 
etc.,  you  now  have  a  good  quality  suitable 
transformer.  So  put  a  load  on  it  and  con- 
nect it  to  the  power  line.  It  buzzes?  Coat 
the  laminations  with  lots  of  shellac. 

Rectifier  voltage  drop  is  an  important 
consideration  at  these  potentials.  If  silicon 
rectifiers  are  used  instead  of  the  inexpensive 
germanium  transistors,  a  few  more  turns 
must  be  added  to  the  secondary  windings, 
PNP  germanium  transistors  are  about  the 
cheapest  type  low  voltage  rectifiers  avail- 
able today.  They  are  mounted  directly  on 
the  bare  metal  of  the  case,  without  mica 
washers  or  the  like,  to  provide  low  thermal 
resistance.  Delco  119-0016  were  used  but 
any  suitable  10  or  15  amp  types  are  ok. 
The  SCR  is  also  an  oddball.  Its  ratings  are 
required  to  be  only  30  volts  or  thereabouts 


breakdown  and  10  to  15  amps  conduction. 
It  is  most  easily  mounted  directly  to  a  flat 
piece  of  aluminum  as  a  heat  sink,  and  the 
heat  sink  then  insulated  from  the  enclosure. 
The  power  supplied  to  the  SCR  regulator 
is  not  actually  dc,  but  rather  a  full-wave 
rectified  ac.  The  simple  resistor-capacitor 
network  allows  setting  the  gate  turn  on 
point  as  desired  for  the  required  current 
output 

Metering  is  done  by  an  ordinary  inexpen- 
sive 1  mA  meter,  A  10  amp  (or  15  amp) 
shunt  is  easily  constructed  by  making  an 
air  wound  coil  of  #18  or  #16  gauge  wire. 
Measure  it  carefully,  after  consulting  a  wire 
table  to  find  the  resistance  per  unit  length. 
For  instance,  with  a  1  mA  meter  of  100 
mV  sensitivity,  9,999  mA  must  go  through 
the  shunt  with  the  same  voltage  drop-  It 
works  out  to  about  a  dozen  turns  of  #18, 
an  inch  diameter.  Don't  try  to  switch  the 
current-  This  will  create  troubles.  Switch- 
ing the  meter  also  allows  checking  the  bat- 
tery voltage.  This  information,  while  of 
doubtful  value,  does  prevent  errors  such  as 
reversed  connections. 

It  will  be  found  that  the  charging  cur- 
rent is  initially  quite  high,  then  tapers  off 
to  a  steady  value.  No  provision  is  made 
for  an  automatic  cut-off  so  it  is  necessary 
to  do  that  by  hand.  Unplug  it.  It  should 
be  unplugged  anyway  when  using  the  bat- 
tery for  testing  out  circuits.  Avoid  AC 
ground  loops, 

K6EAW 


*  * 


Antipodal  Bearings 

Several  months  ago,  in  reply  to  a  com- 
ment about  a  QSO  being  long-path,  VQ9TC 
remarked,  "There  are  two  long  paths!"  It 
may  be  a  long  way  from  W6  to  VQ9,  but 
it  is  a  problem  to  determine  where  those 
paths  are.  An  inspection  of  a  great-circle 
chart  will  disclose  that  one  longitude  and 
one  latitude  occupy  the  entire  border  of 
the  chart-  This  makes  it  clear  why  a  sta- 
tion at  your  antipode  may  be  heard  from 
any  direction  that  provides  a  good  signal 
path,  even  though  this  path  is  neither  "short" 
nor  "long".  When  the  antipode  of  a  desired 
point  falls  close  to  your  location,  a  small 
difference  in  the  place  on  which  the  chart 
is  centered,  will  make  a  very  large  change 
in  the  indicated  bearing. 

Even   though  you  do  not  have   a   world 


globe  at  hand,  there  is  a  quick  way  to  de- 
termine the  bearing  of  a  place  close  to 
your  antipode.  First,  pick  off  the  latitude 
and  the  longitude  of  the  distant  place.  Con- 
sider the  South  latitude  as  North  latitude. 
Subtract  the  longitude  from  180  degrees, 
distant  point. 

Let  us  take  an  example.  The  Callbook's 
World  Atlas  shows  Kerguelen  Island,  FB8XX, 
at  about  47S  and  69E,  Subtracting  69  from 
180,  we  determine  the  antipode  of  Ker- 
guelen to  be  about  47N  and  12 1W.  This 
falls  approximately  on  Seattle,  Washington. 
It  is  easy  to  appreciate,  therefore,  that  the 
bearings  from  various  points  in  the  U.S.A. 
to  Seattle  differ  drastically,  A  small  change 
in  the  location  of  the  distant  point  (such 
as  by  using  Heard  island  instead  of  Ker- 
guelen) also  can  make  a  surprising  change 
in   the   bearings   from    your    location, 

.  ,  .  E.  H-   Conklin  K6KA 
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Ed  Marriner  W6BLZ 
528  Colima  Street 
La    Jolla,    California 


The  Ancient  Martinet 


An  an+enna  tuner  for  co-ax-fed  Tri-Band  Beams 


If  you  have  tried  all  of  the  other  tuners 
for  matching  your  transmitter  to  a  52-ohm 
coax-fed  beam  with  no  results,  try  this  one. 
Beam     antennas     generally     are     not     very 
broad  band,   They  resonate  at  one  particu- 
lar  frequency   and   at   that   point  the   SWR 
might  be   1:1.   As  tuning  departs  from  that 
resonant    point    the    SWR   increases.    There 
may   also    be   other   causes   for   high    SWR, 
the   amateur   may   have   taped   his   coax  to 
the  leg  of  the  metal  tower  and  un-balanced 
the  line.   This  article  is  not  written  to  dis- 
cuss means  of  getting  rid  of  SWR  but  how 
to  live  with  it.  It  is  doubtful  the  efficiency 
across    any    amateur   band    will    fall    off    to 
where    it    makes    very    much    difference    in 
signal    strength.    This    article    is    concerned 
with,  however,  how  to  make  sure  the  trans- 
mitter is  looking  into  50  ohms  at  all  times. 
This    will    assure    the    antenna    load    will 
absorb  the  power  out  of  the  tubes  so  that 
they    will    not   have    to    be    replaced    after 
you  hold  the  key  down. 

Several  years  ago  no  one  would  give  much 
thought  to  SWR  on  the  feed  line  because 
the  higher  plate  dissipation  tubes  were 
used  in  the  output  of  the  transceivers.  As 
manufacturers  started  to  use  small  TV 
sweep  type  tubes  in  the  final,  the  opera- 
tor had  to  be  careful  that  lie  did  not  bum 
up  the  tubes. 

Check  your  rig.  Turn  out  the  shack  lights, 
load    the    rig    up    and    press    the    key    with 


the  frequency  tuned  off  from  the  resonant 
frequency  of  the  beam.  Observe  a  thin  red 
line  on  the  plate  of  the  tube.  Now  connect 
a  50-ohm  dummy  load  in  place  of  the  an- 
tenna, load  up  the  rig  and  press  the  key. 
It  is  likely  that  the  tubes  will  stay  cook 
This  should  prove  to  the  operator  that 
steps  should  be  taken  to  do  something 
about  his  antenna  set-up  before  he  has  to 
replace  the  final  tubes. 

One  solution  to  the  problem  would  be  to 
use  some  kind  of  a  beam  that  could  be 
tuned  to  the  operating  frequency.  General- 
ly this  is  not  possible  and  the  amateur  is 
stuck  with  his  coax  fed  beam.  The  solution 
now  is  to  use  a  tuner  so  that  the  trans- 
mitter looks  into  50  ohms  regardless  of  the 
SWR   on  the   antenna   feed   line* 

The  design  of  this  tuner  was  just  stumbled 
on  by  accident  while  fussing  around  with 
the  50-ohm  Trans-Match  described  in  the 
ARRL  handbook.  The  split-stator  capacitor 
was  replaced  with  separate  capacitors,  and 
it  was  found  that  the  SWR  could  be  tuned 
down  to  zero.  The  values  of  the  variable 
condensers  should  be  at  least  6250  pF  for 
the  20-15-10  meter  bands.  It  was  also 
found  that  using  a  roller  coil  a  better  ad- 
justment could  be  made  for  the  null  posi- 
tion. Once  the  minimum  spot  is  found  for 
one  frequency  in  the  band,  only  a  slight 
adjustment  is  necessary  with  the  roller  coil 
to  bring  the  SWR  down  at  the  new  fre- 
quency. 
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Fig.  I«  A  tuner  for  coaxial-fed  antennas  can 
help  your  transmitter  see  a  50-ohm  load  even 
though  it  has  no  effect  on  the  SWR  of  the  line 
running   from  the  tgner  t<?  the   beam. 


Tuning  proceedure 

First  tune  the  transceiver  by  using  a  50- 
ohm  dummy  load.  Next  switch  from  the  load 
to  the  beam  antenna  and  use  only  a  mini- 
mum of  output,  or  just  enough  to  see  the 
SWR  indicating,  Adjust  all  of  the  variable 
condensers  to  a  minimum  of  SWR,  and  also 
adjust  the  roller  coil,  which  takes  about 
three  turns  on  ten  meters  and  four  turns 
on  fifteen  meters,  The  coil  is  one  inch  in 
diameter  and  uses  #12  wire. 
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NEW  CW  MONITOR  &  CODE  PRACTICE  OSCILLATOR 


AMECO 
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Model  OM 


Improve  your  CW  sending 


•  MONITORS  TRANSMITTER'S  RF  OUTPUT 
WITHOUT  ANY  CONNECTING  WIRES 

•  TRANSISTORIZED  •  KIT  OR  WIRED 

•  BUILT-IN   SPEAKER  •  LOW  COST 

Model  OM  is  a  combination  code  practice  oscillator 
and  CW.  monitor.  It  monitors  the  transmitter's  RF 
output  WITHOUT  any  connection  to  the  transmitter. 
It  may  be  used  with  any  ham  transmitter  or  trans- 
ceiver. There  is  a  tone  control  and  headphone  jack 
on  the  front  panel.  Model  OM  contains  2  transistors 
and  4  diodes,  Size  6"  x  3"  x  2". 

Model  OMK ,.KIT  FORM $9.95 

Model  OM    Wired  and  Tested 12.50 

Model  OCPK KIT Code  Practice 

oscillator  only  (NO  MONITOR) 7.95 

Model  OCPW    Wired Code  Practice 

oscillator  only  (NO  MONITOR) 10.50 


AMECO  EQUIPMENT  CORP. 

Div.  of  Aerotron,  Inc. 
178  HERRICKS  RD.,  MINEOLA,  L.  I.,  N.  Y.  11501 


No  tuner  is  used  on  40  meters  because 
the  dipole  cut  lo  mid -band  seems  to  do 
the  job,  The  eighty  meter  band  is  500  kHz 
broad  and  a  dipole  does  not  work  across 
the  whole  band,  Here  it  is  better  to  use  a 
center  fed  zepp  and  a  match  box  tuner, 
unless  the  operator  is  only  interested  in  the 
phone  portion  of  the  band. 

Conclusion 

If  you  own  a  transceiver  with  small  sweep 
tubes,  and  operate  CW  with  a  long  duty 
cycle,  just  make  sure  the  tubes  are  not 
getting  hot  from  too  high  an  SWR  on  the 
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Inside     of     the     coax     antenna     tuner 
W6BLZ. 


built     by 


line.  On  the  air  fellows  will  tell  you  the 
pi-network  will  match  the  antenna,  or  they 
have  never  had  any  trouble.  The  pi-net- 
work, however,  can't  make  a  non-resonant 
antenna  take  out  the  power,  and  it  will 
be  dissipated  in  those  cherry  red  plates* 
To  save  your  tubes  a  coax  tuner  should  be 
used. 

Maybe  someday  in  the  future,  beam  con- 
struction will  incorporate  a  way  of  resonat- 
ing the  driven  element  to  the  operating 
frequency.  Let's  hope  so,  then  there  will 
be  no  need  to  keep  worrying. 

W6BLZ 
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W6BLZ's    coax   antenna    tuner. 
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Howard  W.  Pyle  W70E 
3434  74th  Avenue,  SE 
Mercer  Island,  Wash* 


Climbing  the  Novice  Ladder 

Part  III:  Judy  and  Joe  are  really  pitching! 


After  completing  their  code  practice  os- 
cillator in  FN's  shop  a  few  weeks  back,  Joe 
had  stopped  at  Judy's  place  before  going 
home.  Her  mother  greeted  him  cordially  and 
called  Dad  in  from  his  cabinet  shop  on  the 
rear  of  the  lot;  Judy's  father  was  well 
known  in  the  neighborhood  as  a  master 
craftsman  in  wood,  Joe  immediately  felt 
at  ease  with  this  middle-aged  couple;  it  was 
obviously  a  happy  family  which  also  in- 
cluded Judy's  brother  now  away  at  school, 

It  being  lunch  time,  Mrs.  Mansfield  in- 
sisted that  Joe  remain  and  share  it  with 
them;  they  could  discuss  their  code  practice 
arrangements  during  the  meal.  When  Judy 
explained  that  she  and  Joe  would  like  a 
quiet  corner  table  somewhere  that  they 
could  use  several  times  a  week  for  awhile, 
her  Dad  immediately  offered  a  corner  in 
his  plywood  storage  shed  which  already  had 
a  long  built-in,  shelf-like  table. 

"Swell,"  Judy  exclaimed,  "it's  still  sum- 
mer so  we  won't  need  any  heat  and  there's 
a  big  window  right  over  the  table  so  well 
have  plenty  of  light;  I'll  show  it  to  you 
Joe  right  after  lunch"* 

Inspection  of  the  code  practice  'shack' 
confirmed  Judy's  opinion  and  as  they  had 
already  arranged  to  get  together  every  other 
afternoon  until  school  started,  Joe  mounted 
his  Honda  and  headed  for  home.  The  ar- 
rangement proved  ideal  When  Joe  appeared 
in  the  early  afternoons,  not  forgetting  to 
pick  up  a  few  bottles  of  Coke,  both  young- 
sters industriously  applied  themselves  to 
mastery  of  the  code  with  occasional  con- 
versational rest  periods  and  the  always  wel- 
come *snack\  It  was  not  too  many  days  be- 
fore their  efforts  bore  fruit;  neither  was 
giving  more  than  an  occasional  glance  at 
the  printed  code  chart  in  the  little  book 
winch  FN  had  loaned  to  Joe.  Their  young 
minds  quickly  absorbed  the  dot  and  dash 
combinations  which  made  up  the  various 
letter  characters  ,  .  .  figures  and  punctua- 
tion came  a  little  harder,  Diligent  applica- 


tion with  the  emphasis  on  these  soon  elimi- 
nated that  stumbling  block  and  it  wasn't 
long  before  they  were  not  only  identifying 
the  individual  letters  as  sent  by  their  part- 
ner, but  short  simple  words  as  well.  Toward 
the  end  of  the  second  week  Joe  said,  "Say, 
Judy",  it's  about  time  we  went  back  to  see 
FN  and  let  him  check  our  progress;  he 
asked  us  to,  you  know.  What  say  we  ped- 
dle out  there  Saturday  morning?" 

"Fine  with  me  Joe,"  Judy  returned,  *T1] 
meet  you  out  there  about  9  o'clock  ,  *  *  OK?" 

"Suits  me,"  Joe  replied,  "see  you  then  ,  ,  . 
s'long  and  .  .  .  73"! 

"73  yourself  OB  and  CUL"  was  Judys 
very  much  ham-flavored  reply.  They  had 
found  these  ham  abbreviations  in  FN's  little 
book  and  had  memorized  a  few  of  them; 
'OB'  for  Old  Hoy,  TL'  for  young  lady,  73 
for  best  regards  and  "CUL*  meaning  see  you 
later  ,  ,  .  quite  a  string  yet  to  go  but  they 
were  picking  them  up  as  they  went  along. 

Shortly  after  nine  Saturday  morning  Joe 
had  arrived  at  FN's  shack  and  Judy  was 
not  far  behind,  They  were  welcomed  with, 
"Well;  you  kids  haven't  been  out  for  a 
couple  of  weeks  now  .  #  .  how  Ye  you  getting 
along  with  the  code?" 

"Well  Cramps,"  replied  Judy,  "we  think 
we  Ye  doing  pretty  good;  Joe  and  I  can  talk 
to  each  other  a  little  bit  now  with  the  key*** 

"Sounds  good  to  me,"  said  FN,  "let's  set 
up  a  practice  set  here  on  my  bench  and  see 
just  how  good".  So  saying,  he  lifted  his  CPO 
from  a  shelf  and  plugged  in  the  headphones 
from  his  shack.  "You  bring  another  pair  of 
phones?"  he  questioned. 

"Oh  yeah",  Joe  replied,  "they Ye  in  the 
carrier  on  my  Honda  .  ,  .  I'll  get  'em".  He 
returned  in  a  few  moments  and  plugged 
them  into  the  dual  clips  on  the  CPO, 

"First,"  said  FN,  "let's  see  what  your 
sending  sounds  like;  here  Judy,  send  me  the 
first  line  on  this  card",  handing  her  an  ad- 
vertising circular.  Slowly  and  carefully,  Judy 
made  it  without  error,  "Now  Joe,  you  send 
the  same  line"  which  Joe  did  but  spoiled  a 
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letter  'S'  by  inadvertently  adding  a  dot, 
making  an  *H'  of  it  "All  right/*  said  FN 
after  pointing  this  out,  "let's  sit  down  now 
and  talk  about  sending  before  I  see  how 
well  you  can  copy  which  is  what  we  call  it 
when  we  are  receiving  from  the  other  guy". 
Joe  pulled  out  FN's  thinking  couch  and  he 
and  Judy  settled  themselves  while  FN 
wheeled  his  office  chair  from  the  shack  and 
joined  them, 

"Judy,  you Ve  got  the  makings  of  a  good 
'fist*  .  •  .  that's  how  we  refer  to  a  fellow's 
sending  style.  Right  now  you're  a  wee  bit 
hesitant  .  m  .  not  quite  sure  of  yourself. 
That's  evident  from  your  dots  which  are  a 
bit  too  light  Make  em  more  firm  .  ,  .  like 
this"  and  FN  reached  over  to  the  bench, 
handed  them  their  headphones  and  made  a 
string  of  dots  on  the  key.  "See  what  I  mean? 
Don't  forget  though  that  the  dot  is  just  one 
third  the  length  of  a  dash  .  .  ,  not  neces- 
sarily by  micrometer'  measurement  but  so 
that  it  will  sound  that  way  to  a  listener;  try 
it  now".  Judy  reached  across  Joe  to  the 
bench  but  FN  stopped  her  with,  "Uh  uh  .  .  » 
you  can't  send  good  with  your  arm  in  thin 
air  Judy;  get  up  and  rest  the  big  muscle 
of  your  forearm  on  the  bench  .  ,  ,  push 
your  key  back  about  18"  from  the  edge. 
That's  better,  try  it  now  .  ..  make  a  string 
of  dots  .  .  *  no,  no  .  .  .  don't  quiver  them 
out  fast  like  that  .  .  .  take  it  slow  but  firm 
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there,  now  you've  got  it*  Now  make  sev- 
eral dot  letters,  T,  *H',  *S\  and  the  figure 
'5\  That's  much  better  now;  keep  it  in 
mind.  Aside  from  that  you  are  doing  all 
right  although  you  both  are  a  bit  tense  in 
your  grip  on  the  key;  111  give  you  a  tip  on 
that  in  a  minute.  Now  Joe,  you  go  ahead 
and  send  the  same  line  on  the  card",  Profit- 
ing by  FN's  advice  to  Judy,  Joe  came 
through  with  better  dot  formation  but 
showed  a  tendency  to  drag  his  dashes  a 
bit  now  and  then  making  them  closer  to 
four  dots  in  length  rather  than  three.  Point- 
ing this  out  to  him  FN  said,  "Uniform  Joe 
-  ,  .  uniform  -  .  .  make  all  of  your  dashes 
the  same  length.  Go  ahead  now  and  send 
me  the  letters  *Q\  *M*  and  a  few  zeros 
several  times*'  which  Joe  proceeded  to  do. 
"That's  better,  Joe,  but  practice  it  .  .  ,  your 
dashes  still  vary  a  bit  ■  .  .  watch  it  and 
have  Judy  check  you  on  it  from  time  to 
time  and  you  check  her  for  light  dots  too. 
Now  let  me  give  you  that  little  tip  to  break 
finger  tension  in  holding  the  key.  In  the 
first  place,  don  t  grab  it  like  it  was  going 
to  run  away  from  you  nor  simply  tap  it 
with  one  finger;  just  a  firm,  light  grip  does 
it,  Tm  not  going  to  try  to  tell  you  how  to 
hold  the  knob  .  .  .  just  grip  it  in  the  way 
that's  most  comfortable  for  you.  A  lot  of 
manuals  will  detail  just  what  fingers  to 
place  where  ,   .   .   skip  it  for  now.   As  you 
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progress  there's  a  99%  chance  that  you'll 
slip  into  the  "thumb,  feorefifiges  unci  middle 
finger"  grip  that  is  used  by  practically  all 
experienced  operators  both  amateur  and 
professional.  Don't  try  to  rush  it  though  .  .  • 
let  it  develop  naturally.  Every  fist  has  a  dis- 
tinctive style  of  its  own;  most  experienced 
operators  can  immediately  identify  what  op- 
erator is  holding  the  key  even  before  he 
signs  his  call  letters,  just  by  his  style  of 
character  formation,  if  he  has  heard  or 
worked  him  a  few  times  previously.  It's  a 
good  deal  like  writer  s  style  in  that  respect; 
they  follow  much  the  same  pattern.  I'm 
drifting  away  from  the  point  though;  hold- 
ing your  fingers  stiffly  straightened  out  will 
soon  tire  your  sending  hand  and  you'll 
eventually  develop  what  we  call  glass  arm, 
a  form  of  telegrapher's  paralysis  which  will 
make  sending  extremely  difficult  and  your 
character  formation  very  hard  to  read.  Be- 
fore you  do  any  sending  again,  hold  a  little 
rubber  ball,  a  plum,  small  orange  or  even 
a  wad  of  paper  .  .  .  something  about  the 
size  of  a  golf  ball  .  .  .  in  the  palm  of  your 
hand  and  keep  it  there  while  sending.  It 
will  help  keep  your  fingers  rounded  and 
prevent  tension  from  developing  .  .  .  this 
way,  see?*',  and  taking  a  scrap  of  old  news- 
paper from  under  the  bench  he  crumpled 
it  into  a  ball,  cupped  it  in  his  palm  and 
sent  them  a  few  characters  on  the  key,  then 
had  each  of  them  try  it. 

"Gee,  R  N.,  it  really  helps,  doesn't  it 
Judy?"   said   Joe. 

"Oh  yes  .  ♦  •  it  seems  much  more  natural 
and  it's  easier  to  send"  and  she  rattled  off 
a  few  characters  to  prove  itl 

"OK  then/'  said  FN,  "so  much  for  send- 
ing; now  let's  see  how  well  you  copy.  You 
put  the  headphones  on  ...  I  won't  need  any 
while  sending.  Here's  a  scratch  pad  and 
pencil  for  each  of  you*  I'll  send  you  just 
straight  English  from  this  page  in  my  book; 
see  what  you  can  do  with  it".  FN  sent  for 
perhaps  two  minutes  at  a  rate  of  about  5 
words  a  minute.  Long  practice  enabled  him 
to  judge  speed  pretty  accurately.  He  stopped 
sending  and  they  passed  him  their  copy. 
After  a  few  minutes  thoughtful  study,  FN 
announced,  "Well,  that  was  pretty  close  to 
five  words  a  minute  which  will  be  what 
you'll  get  in  your  examination.  Neither  of 
you  copied  it  solid  which  is  a  term  we  use 
to  mean  every  letter;  you  both  made  a  few 
misses  here  and  there  particularly  in  the  few 
figures  and  common  punctuation  I  sent  you. 
How  come  you  missed  all  three  periods 
Judy?  Think  a  minute  and  you'll  recognize 


the  characters  for  a  period  as  being  simply 
three  letter  A's  run  together  to  make  one 
character;  Joe  gut  all  the  periods  but  his 
weak  letters  seem  to  be  *Y,  4F'  and  *L*;  you 
didn't  do  so  well  on  the  *L*  either  Judy; 
both  of  you  seem  to  get  T*  and  X'  con- 
fused. When  I  sent  you  T/  you  bolh  wrote 
*F*  every  time!  True,  they  are  opposites  in 
that  £F  is  'dit-dit-dah-dit"  and  1/  is  'diN 
dah-dit-dit'  ,  *  /F'  turned  around.  Your  job 
will  be  to  untangle  *em  .  .  .  choose  words 
with  lots  of  these  two  letters  when  you  prac- 
tice. Also,  try  the  simple  words  you  learned 
when  you  were  babies;  dad,  sis,  mommy, 
baby,  boy,  girl,  dog,  cat,  etc  .  .  ,  that  kind 
of  stuff;  lots  of  good  practice  material  there. 

"Well,  you've  shown  me  that  you  aren't 
quite*  equal  to  five  words  a  minute  yet 
which  was  hardly  to  be  expected  in  this 
short  time  but  your  progress  is  excellent. 
Suppose   w^e   see   now    at   just   what    speed 

n  can  make  solid  copy.  Ill  send  for  ex- 
actly two  minutes  by  my  stop  watch  and  at 
a  little  slower  speed  using  different  words. 
Ready?  go!  Two  minutes  of  silence  except 
for  the  faint  click  of  the  kev\  Both  kids 
turned  in  their  papers  and  FN  found  one 
error  on  Joe\s  ,  ,  ,  the  T1  again;  he  had 
written  'X*;  Judy  showed  two  errors  but 
she  got  both  periods  correct  this  time.  Her 
slips  were  between  *UJ  and  *V\  only  one 
dot  different,  FN  then  counted  characters 
and  said,  **I  was  sending  just  a  mite  over 
3M>  words  a  minute  >  .  .  not  quite  4,  Judging 
from  that  I'm  going  to  credit  you  both  with 
solid  copy  at  3  words  per  minute;  not  a 
bad  showing  in  two  weeks.  We'll  drop  the 
code  angle  now  and  discuss  some  of  the 
other  requirements  for  your  license  exam. 

"First  off,  let  me  tell  you  a  bit  about 
the  'formalities*.  You  may  think  as  a  lot  of 
budding  hams  seem  to,  that  you  will  have  to 
appear  among  a  group  of  strange  applicants 
and  be  examined  by  a  Federal  officer  in 
totally  unfamiliar  surroundings,  Any  group 
examination  as  you  know  from  your  school 
tests,  creates  a  mild  form  of  nervous  tension 
which  has  a  tendecy  to  interfere  with  your 
thought  track  to  some  extent  In  a  radio  code 
examination  particularly,  this  is  often  re- 
sponsible for  failure  to  pass  the  first  time 
and  sometimes  even  the  second  even  though 
the  applicant  has  appeared  qualified  after 
having  been  checked  by  a  friendly  ham. 
The  novice  class  however,  gets  a  real  break; 
they  can  be  examined  right  in  their  own 
home  or  at  any  other  place  which  both 
their  examiner  and  theirsclf  mutually  agree 
upon.   And,  the  examiner  is  not  a   Federal 
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officer  nor  anyone  eke  special;  he  (or 
she)  can  be  anyone  21  years  old  or  more 
who  holds  a  valid  amateur  General  class 
license  or  higher  ,  .  .  even  a  member  of 
your  own  family  if  he  meets  these  require- 
ments! I  can  act  as  your  examines  so  can 
Larry  (  .  ,  any  ham  with  a  General  class 
ticket  or  better  .  .  .  you  can  choose  your 
own  examiner.  You'll  find  all  of  the  informa- 
tion in  this  little  pamphlet  and  you  can  get 
a  copy  free  by  simply  sending  a  postcard  to 
73  Magazine,  Peterborough,  N.  H.  03458 
and  asking  for  "FCC  Part  97,  Amateur  Ra- 
dio Rules  and  Regulations",  I  suggest  that 
you  both  do  this;  111  loan  you  this  copy 
until  yours  comes". 

"What  I'd  like  to  do  is  this;"  FN  con- 
tin ued,  "I  would  prefer  that  Larry,  if  he  is 
willing,  or  one  of  the  other  qualified  club 
members  conduct  the  examination  for  Judy 
and  I'M  examine  you  Joe;  that  way  neither 
of  you  will  have  a  family  examiner  which 
will  help  condition  you  for  your  General 
exam  which  must  be  taken  before  a  total 
stranger  ,  .  ,  the  FCC  engineer  who  will 
then  examine  you.  If  that's  OK  with  you 
kids,  suppose  you  ask  Larry,  Joe,  if  he  will 
take  Judy  on  when  she  is  ready;  I'm  sure 
he  will  .  P  .  you  know  him  don't  you  Judy?" 

"Oh  yes,  Cramps,  he  was  a  senior  when 
I  entered  high  school  and  I  knew  him  slight- 
ly  then  and  I've  talked  with  him  a  couple 
of  times  since  at  the  ham  club  ,  .  .  he's  fine 
with  me  for  an  examiner". 

"Good"  FN  replied,  "you  see  what  Larry 
tli inks  then,  eh,  Joe?" 

"Oh  sure  .  ,  ,  he'll  do  it  though  I  know" 
said  Joe. 

"AH  right  then,  so  much  for  the  examina- 
tion; it  will  be  a  few  more  weeks  before 
either  of  you  will  be  ready  but  we  might 
as  well  start  laying  the  cards-  Now  let's 
talk  about  another  phase;  what  many  hams 
refer  to  as  the  technical  part  of  the  exami 
nation.  It  really  isn't  technical  in  the  true 
sense  of  the  word  ,  .  .  you  Joe,  with  a  couple 
of  years  of  high  school  physics  behind  you 
and  your  own  electrical  experiments  at 
home,  won't  have  a  bit  of  trouble  there  I'm 
sure.  Judy  may  be  a  bit  puzzled  when  a 
few  terms  such  as  watts  input,  final  amp- 
lifier and  such  come  her  way  .  .  ,  you  can 
coach  her  here,  Joe,  as  you  run  across  un- 
familiar terms  in  your  study,  For  study  ma- 
terial Tin  going  to  suggest  that  one  of  you 
pick  up  the  little  book,  Radio  Amateurs 
License  Manual,  put  out  by  the  ARRL  .  ,  . 
that's  the  American  Radio  Relay  League,  a 
club  to  which  about  a  third  of  the  Ameri- 


can hams  belong.  You'd  better  get  that  one, 
Joe,  and  Judy,  you  get  a  copy  of  the  ABC's 
of  Ham  Radio  published  by  the  Howard  W. 
Sams  Co*  With  these  two  books  which  you 
can  exchange  between  you,  you'll  find 
much  more  than  you'll  need  to  know  for 
the  exam  and  the  little  pamphlet  on  regu- 
lations you  are  sending  for  will  take  you 
over  that  hump.  Your  exams  will  be  of 
the  multiple  answer  type  where  you  just 
make  a  mark  opposite  to  what  you  think 
to  be  the  correct  answer  among  a  number 
which  you'll  be  given  with  each  question, 
You  won't  have  to  draw  a  single  schematic 
or  wiring  diagram;  just  check  off  your  an- 
swers. 

"Pay  particular  attention  to  the  laws  and 
regulations  applying  to  radio  amateurs;  all 
three  publications  will  give  you  these*  You 
see,  the  FCC  must  be  assured  by  your  knowl- 
edge of  these  that  you  will  be  capable  of 
legally  operating  an  amateur  radio  station 
if  a  license  is  granted  yon.  Knowing  the 
rules  is  largely  a  matter  of  memorizing  but 
you're  going  to  have  to  read  them  a  num- 
ber of  times  so  that  you  can  intelligently 
answer  questions  on  them.  You  don't  neces- 
sarily have  to  memorize  them  word  for 
word  but  get  the  meaning  of  each  clear  in 
your  mind  so  that  when  you  get  a  question 
reading  like  this;  *What  is  the  penalty  for 
transmitting  a  false  distress  signal?*  you 
will  immediately  know  which  of  the  several 
possible  answers  given  you  on  the  sheet  you 
should  check  as  the  correct  one.  You'll  find 
plenty  of  sample  questions  and  answers  in 
both  the  License  Manual  and  the  ABC's  book 
as  well  as  a  wealth  of  additional  material 
which  will  clear  up  many  points  of  ham 
operation  for  you  .  .  .  pick  up  these  books 
as  soon  as  you  can  .  .  Jim  Turner's  Elec- 
tronics Supply  Co.,  here  in  town,  has  them 
both, 

"Now  you  kids  run  along,  pick  up  your 
books  and  keep  on  with  your  code  prac- 
tice. Id  like  to  see  you  back  here  in  a 
couple  of  weeks  and  if  you  apply  yourselves 
well  you  should  both  be  doing  your  five  word 
a  minute  or  better  in  that  time.  Next  time, 
after  checking  vou  out  on  code,  well  talk 
a  bit  about  the  equipment  youre  going  to 
need  to  put  a  station  on  the  air  when  you 
get  your  licenses.  For  now  then,  CUL  and 
73". 

Off  they  went,  tossing  back  like  real  dyed- 
in-the-wool  hams,  **73*  to  vou  too  oF  timer 
.  .  ,  BCNUfrt 
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Terry  Banks  K3LNZ 
426  Orange  Si,  SE 

Washington,     D.C. 


Portable  Operation 
Without  Tears 


The  author  was  bitten  by  the  Portable 
Operation  Bug  early  in  his  ham  career- 
in  fact  a  mere  six  weeks  after  first  being 
licensed.  The  first  mild  infection  was  con- 
tracted from  a  publication  called  WQST\ 
which  urged  us  all  to  take  to  the  hills  dur- 
ing an  event  called  Field  Day.  The  disease 
has  now  reached  it's  most  virulent  form, 
and  friend  K4LHB  has  been  infected  as 
well  This  results  in  such  things  as  operat- 
ing the  January  VHF  Sweepstakes  from 
mountain-tops,  impromptu  trips  to  investi- 
gate various  high  places,  and  even  the  ex- 
penditure  of  hard  cash  for  various  items 
which  by  no  stretch  of  the  imagination 
would  be  handy  around  the  home  station, 
A  great  many  lessons  have  been  learned 
(most  the  hard  way)  which  are  presented 
litre  for   when   the  bug  bites  you. 

The  location:  For  Field  Day,  a  "DXpedi- 
tion"  to  a  rare  county  (that's  right,  no  V\ 
just  "county'1)  or  just  the  ur£e  to  get 
away  fur  a  day  or  a  weekend,  the  main 
considerations  are  (1)  a  quiet  location, 
with  a  minimum  of  man-made  noise  such 
as  ignition,  TV  oscillator  radiation,  fluores- 
cent lights,  neon  signs,  etc,  (2)  a  source 
of  power  (which  may  conflict  to  some  ex- 
tent with  the  requirement  for  no  noise) 
and  (3)  availability  for  hamming  purposes 
—both  accessability  and  permission  to  use 
the  location.  For  VHF  operation,  add  alti- 
tude—the more  the  better,  It  is  best  to 
scout  several  prospective  locations  in  ad- 
vance, preferably  with  mobile  gear  in  op- 
eration. Excellent  maps  are  available  from 
the  government  (Note  1)  to  aid  in  deter- 
mining height  and  locating  access  roads. 
Permission  is  best  obtained  by  stressing 
that  the  use  of  the  location  will  be  in 
practice  for  operation  on  an  emergent 
basis  should  a  disaster  strike  the  area.  U.S. 
and  State  parks  can  usually  be  used,  but 
permission    will    usually    require    a    prelimi- 


nary   inquiry   followed    by    a    formal    letter 
to  the  main  office,  so  start  early. 

What  equipment?  Portability  sounds  like 
the  first  tiling  to  consider,  but  experience 
puts  it  well  down  the  line,  to  be  con- 
sidered only  in  relation  to  what  is  avail- 
able tor  transportation  and  operating  space. 
Reliability  comes  ahead  of  everything  else, 
and  anything  that  isn't  101%  dependable 
at  home  should  not  be  taken  out  where 
erratic  voltage,  temperature  variations  and 
possible  high  humidity  (not  to  mention  be- 
ing bumped  around  a  bit)  may  be  encoun- 
tered. Compatibility  must  also  be  con- 
sidered when  using  gear  from  several  dif- 
ferent sources,  as  frequently  happens.  Get 
the  interconnections  made  and  checked  out 
in  advance. 

Power:    For    any   serious    operating,    110 
volt  AC  power  is  still  almost  a  must.  If  a 
power   line   is   available,   it  may   well  have 
generally  low  voltage  and  poor  regulation, 
so  a   husky   Variac   might   be  necessary.   If 
a  "putt-putt"  is  used,  it  shoud  be  checked 
for   correct   speed   by   running   an   hour   or 
so   under  full   load   with   an   electric   clock 
connected,  Compare  this  clock  against  WWV 
or    another    clock    connected    to    the    local 
power    line.    The   generator    should    be    ad- 
justed   so    that    the    clock    connected    to    it 
does  not  lose  any  time,  which  then  assures 
that    the    minimum    speed    (full    load)    will 
produce  60-hertz  current,  Lower  frequencies 
will    cause     heating     of     transformers     and 
pour   filtering   of   dc  voltages,   whereas   any 
higher    frequency    will    have    a    negligible 
effect  on  the  equipment.  This  is  also  a  good 
time  to  pheck  for  noise  from   ignition   and 
arcing   at   the   commutator,    especially    if   a 
borrowed  or  rented  generator  is  to  be  used. 
Plan  on  a  minimum   of   100  feet  beetween 
generator    and    gear,    with    a    hill    or    other 
obstruction  in  between  to  keep  down   bnth 
electrical    and    exhaust    noise.    A   voltmeter 
to    watch    for    extremes   of   voltage    should 
be   in   use   at  all   times,   plus   some   means 
of  disconnecting  all  the  gear  at  once  should 
the  generator  overspeed  or  bog  down.   For 
this   purpose,   any   old    meter   with   a    recti- 
fier  diode   and   enough   resistance    in    series 
to   bring   normal   voltage   to   a    logical    spot 
(usually    center)    on    the    meter    scale    will 
serve.  Storage  battery  power  is  more  prac- 
tical   now     than    it    was    a    few    years    ago, 
what  with   12  volt  systems,  alternators,  and 
transistorized   dc   to  dc  supplies,  but  there 
are    still    disadvantages    such    as    forgetting 
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to  start  the  car  before  the  battery  runs 
down  too  far.  Dry  cell  power  is  obviously 
impractical  unless  the  only  means  of  access 
is  on  foot,  which  makes  this  type  of  op- 
eration not  worth  the  trouble  unless  you 
can  find  a  very  rare  location  and/or  a 
gosha%vful  high  hill. 

Antennas:  The  usual  tilings  apply  here, 
but  everything  is  temporary,  so  lots  of  rope 
can  be  used  to  put  things  up  and  hold  them 
there.  On  a  hilltop,  there  is  rarely  any  bene- 
fit to  be  gained  by  going  any  higher  than, 
is  necessary  to  get  the  antenna  away  from 
ground  effects.  For  some  locations,  it  is 
practical  to  set  up  the  antennas  a  day  or 
more  in  advance,  since  this  usually  amounts 
to  almost  50%  of  the  work  of  setting  up. 
For  large  operations,  it  is  best  to  select 
the  best  qualified  "antenna  engineer"  to 
oversee  the  whole  operation,  including  check- 
ing that  feedlines  and  rotor  control  cables 
are  connected  before  giving  permission  to 
"hoist  away".  My  previous  article  on  an- 
tenna raising  in  73  for  November  1964  gives 
many  ideas  that  will  help  get  the  antennas 
up  in  the  air  with  the  least  colorful  lan- 
guage and  damage. 

Spare  gear  and  parts:  Anything  available 
can  be  taken  along  to  keep  the  station 
on  the  air  if  the  main  gear  fails,  but  this 
can  be  carried  to  extremes.  For  example, 
a  Gonset  Communicator  makes  a  real  nifty 
spare  for  6  or  2  meters,  whereas  another 
transmitter,  receiver,  modulator,  and  power 
supplies  for  all  would  be  practical  only  if 
you  had  an  exceptional  amount  of  space 
available.  It  is  probably  best  to  take  a 
carefully-calculated  kit  of  spare  tubes  and 
parts,  such  as: 

1—50,000    ohm,    50    watt    resistor,    with 

slider. 
I  each— 47  ohms,  220  ohms,   470   ohms, 

etc.,    (through    2.2    megohms)    2    watt 

resistors. 
1   each-50,   100   and  500   pF   and   ,001, 

.05  and  .01  ^F  disc  capacitors. 
1  or  2—8  to  20  /*F  capacitor,  rated  for 

highest  voltage  any  of  your  equipment 

uses. 
1    spare    for    each    final    amplifier    tube, 

and  any  other  tube  that  runs  in  Class 

"Cw  or  otherwise  handles  any  appreci* 

able  power, 
1   each— 5U4  or  5R4  (or  silicon  replace- 
ment);    12AX7,     12AT7,     or     12AU7; 

6BQ7,  6BK7  or  6BZ7;  6AU6  or  6BA6; 

6BE6   and   6AQ5   (or   the    12   volt   or 

octal  equivalents). 


The  Dependable  Line  of 

ANTENNAS 

MOUNTS 

COILS 


MODEL 
232C 


MODEL 
32TC 


232XC       Base  Mount-Heavy    Bury-Double    Tarred 
Spring— Coax,    Conn. *•#**..      9.85 

232XSSC   Base  Mounc— Heavy    Duty— Double    Tapered 
Spring — Spec.  Stainless — Coax  Conn,  .  .   I4.?5 

32lor32IC    Base  Mount— Where    no   spring   desired— 
Tvith    spec*    rigid    cype    ball  joint 7.?5 


No,  444 
Universal 

$17.80 


No.  445 
Mount 
$7.95 


No.  446 

Mount 

$13.45 


DELUXE  ULTRA-HI  "Q"  COILS 


Extremely  efficient  for  SSB 

New  design  for  higher  ,#Q"P 
No  arcing  with  high  power 
base  section  and  60*  whip* 


operation  and  with  power  units. 

lop  efficiency  and  lighter  weight 
transmitters.  For  u=e  with  3  ft. 


15  meter 

$  6.99 

2374  Ke. 

$15.95 

20  meter 

6, 95 

273S  Kc 

15.95 

40  meter 

8,95 

27  6S  K<\ 

IS. 95 

75/80  meter 

9.95 

4507.5  Kc. 

10.95 

160  meter 

14.95 

4*1815  Kc 

10.95 

2251  Kc 

15.85 

4325  Kc 

10.95 

DEPT.  73 

AREA  CODE  213, 

731-2551 
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VANGUARD  ^ CO 70  QR 

MODEL  501  >// 7.7J 

Midi  In  USA.  SHIPPING  COLLECT 

COMPLETE  WITH  LENS 

SUB- MINIATURE  SOLID  STATE 

TV   CAMERA 

FOR  CLOSED  CIRCUIT  OR   AMATEUR  TV 

THE  VANGUARD  501  is  a  compfetely  automatic 
closed  circuit  tefeviston  camera  capable  of  transmit- 
ting sharp,  clear,  live  pictures  to  one  or  more  TV  sets 
of  your  choice  via  a  low-cost  antenna  cable  {RG-59U) 
up  to  a  distance  of  1000  ft  without  the  need  for  ac- 
cessories or  modifications  on  the  TV  sets.  The  range 
can  be  extended  indefinitely  by  using  line  amplifiers 
at  repeated  intervals  or  by  using  radio  transmitters 
where  regulations  permit- 
There  are  hundreds  of  practical  uses  in  business, 
home,  school,  etc.  for  any  purpose  that  requires  you 
or  anyone  chosen  to  observe  anything  taking  place 
anywhere  the  camera  is  placed.  Designed  for  contin- 
uous unattended  operation,  the  all-transistor  circuitry 
of  the  501  consumes  only  7  watts  of  power. 

SPECIFICATIONS; 

•  Mea&ur**  2W  x  4"  *  T*  (excluding  Urn  and  connecters}. 

•  Weigh*  3V2  lbs, 

•  Operates  on  100-130  volts  SO  or  60  cycles,  7  watts* 

•  Testad  at  10°  to  125°  F. 

•  Advanced  circuitry  utilizing  35  semi-conductors  most  of 
which  are  silicon. 

•  Fk!d  effect  input  circuit  for  minimum  video  nolle. 

•  Resolution  guaranteed  to  exceed  standards  set  by  525 
line  TV  receivers. 

•  RF  output  30,000  microvolts  adjustable  for  channels  2 
to  6. 

•  Video  output  1.5V  p-p  composite  with  standard  nega- 
tive sync  (random  Interlace). 

•  Viewable  pictures  obtainable  with  illumination  as  low 
as  1  ft.  candle. 

•  Vidicon   controlled  light   compensation;   150/1. 

•  Adjustable  iris  on  lens  enables  use  in  bright  sunlight. 

•  New  long  fife,  sub-miniature  vidicon  with  spectral  re- 
sponse similar  to  Type  7735 A. 

•  Electronically  regulated  power  supply  end  thermally 
compensated  circuits  eliminate  change  in  picture  quality 
when  line  voltage  and  temperature  fluctuate. 

•  All  parts  guaranteed  for  1  year  (except  for  open  fila- 
ment on  vidicon  or  breakage). 

•  Fast,  low-cost  service  always  available  from  our  factory 

in  Mollis,  NY 

Preset  Adjustable  control*  include  the  following:  Video  gain, 
video  compensation,  pedestal  level,  target  voltage,  beam  voltage. 
beam  alignment,  electrical  focus,  horizontal  frequency,  horizontal 
size,  vertical  frequency,  vertical  size,  vertical  linearity,  modula- 
tion and   RF   frequency  output. 

Send  your  order  direct  to  our  factory 

VANGUARD    LABS 

196-23  Jamaica   Ave.      Dept.  S       HoHis,  NX  11423 


This  list  will  repair,  at  least  temporarily, 
about  95%  of  the  things  that  are  likely  to 
go  wrong  with  communications  gear.  It 
should  be  modified  to  include  any  uncom- 
mon tube  types  or  otherwise  critical  parts 
your  particular  equipment  uses,  but  inter- 
changeubility  should  be  stressed.  For  in- 
stance, tlie  12AT7,  12AU7  and  12AX7  all 
have  the  same  pin  connections,  and  will 
replace  not  only  each  other,  but  12DW7, 
12AZ7  and  quite  a  few  others  as  well  in 
a  pinch.  Likewise,  resistor  and  capacitor 
values  are  rarely  so  critical  that  those  list 
will    not   handle   any   replacement   problem. 

Shelter:  Assuming  there  is  no  building 
Lit  the  operating  site  and  you  have  to  op- 
erate from  a  tent  or  a  vehicle,  check  out 
the  lay  of  the  land  before  setting  up,  and 
take  advantage  of  any  features  of  the  ter- 
rain that  will  help  with  the  problems  of 
heat  and  cold  plus  wind.  As  a  general  rule, 
''even  in  summer,  hilltops  are  breezy  and" 
cool  at  best  and  can  get  downright  horrible 
in  winter.  It  is  therefore  best  to  arrange 
for  minimum  wind,  and  for  that  to  blow 
across  the  gear  toward  the  operators.  Since 
it  is  necessary  to  have  something  to  cook 
on,  or  at  least  to  heat  water  for  coffee, 
a  stove  or  heater  should  be  chosen,  but  to 
serve  primarily  to  heat  the  temporary 
"shack",  with  cooking  capabilities  strictly 
secondary,  A  kerosene  heater,  although 
smelly  if  not  operated  properly,  seems  to 
do  better  than  the  gasoline  variety,  and 
presents  less  of  a  fire  hazard.  In  summer, 
mosquitoes  and  other  ''critters"  become  a 
problem,  and  all  lighting  should  use  the 
yellow  bug-repellent  type  of  bulb.  On  lower 
ground,  assume  that  it  is  going  to  rain, 
and  set  up  accordingly  so  you  won't  end 
up  in  six  inches  or  more  of  water. 

Food:  Keep  it  simple  is  the  word  here. 
Coffee  and  soft  drinks  and/or  807's  will 
be  the  most-consumed  items,  with  not  too 
much  solid  food  consumed.  A  big  batch  of 
stew,  chili,  or  reasonably  solid  soup  pre- 
pared in  advance,  backed  up  by  sandwich 
materials,  is  by  far  the  easiest  to  handle. 
Frozen  foods  usually  turn  out  to  be  a  dis- 
appointment, since  they  thaw  out  before 
being  used  and  just  don't  taste  right— or 
conversely,  if  it's  cold  enough  to  keep  them 
frozen,  then  it's  almost  impossible  to  heat 
properly.  Who  can  operate  on  half-frozen 
stuff? 

Don't  forgefs:   It  is  highly  frustrating  to 
get   all    set  to    operate,   and   then   discover 
that  all  but  one  crystal  has  been  left  home, 
I  or    there    are    neither    speaker    nor    phones 
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for  the  receiver,  or  no  feedline  for  the 
antenna,  etc.,  etc.  To  avoid  this,  a  list 
should  be  made  up  in  minute  detail  of 
everything  that  is  to  make  the  trip.  For 
example,  don't  just  list  transceiver';  in* 
stead  list  individually  the  transceiver,  power 
supply,  cable  to  connect  them,  mike,  key, 
speaker,  etc.,  etc,  to  be  checked  off  one 
by  one  when  the  gear  is  loaded.  Start  the 
list  well  in  advance  and  add  anything  the 
minute  you  think  of  it.  Also  save  your  lists 
from  one  outing  to  the  next.  Items  which 
are  usually  forgotten  are:  log  and  pencils, 
clock,  rotor  control  box,  toilet  paper,  cook- 
ing and  eating  utensils,  small  parts  of  anv- 
thing  which  must  be  disassembled. 

Miscellaneous:  You  might  think  you  have 
picked  the  most  remote  place  in  the  world, 
but  if  you  drove  there,  so  will  someone 
else  before  your  operation  is  over.  I  have 
yet  to  operate  without  having  visitor 
friendly  or  otherwise,  and  even  the  casual 
ones  will  usually  ask  what  you're  doing, 
This  is  the  time  for  the  good  old  public 
relations  pitch,  explaining  that  you  are  test- 
ing your  capabilities  of  providing  disaster 
communications,  which  you  are  doing 
whether  you  planned  it  that  way  or  not. 
This  approach  is  good  even  in  the  face  of 
some  TVI  complaints.  However,  if  you  get 
the  "pure  ungarbled  word"  that  you  are 
operating  on  private  property,  getting  into 
the  State  Police  radios,  or  some  such  thine 
—don't  argue  or  try  to  make  adjustments 
to  the  gear.  Just  apologize,  pack  up  quickly, 
and  leave.  Finally,  the  most  important  ad- 
vice of  all:  Portable  operation  is  meant 
(like  any  other  hamming)  to  be  fun.  Al- 
though a  fairly  business-like  approach  h;,s 
been  detailed  here,  it  is  like  waxing  the 
skis,  checking  over  the  fishing  tackle,  or 
filling  the  SCUBA  tanks.  In  other  words,  a 
little  foresight  will  mean  just  that  mucli 
more  enjoyment  later  on. 

.  -   .  K3LNZ 


Note  1:  Index  Maps  of  the  various  states, 
showing1  areas  for  which  detailed 
maps  are  available,  are  available 
from : 

Denver  Distribution  Section 
Geological  Survey 
Dept.  of  the  Interior 
Federal  Center 
Denver,  Colorado 

(States  West  of  the  Mississippi,  all 
or  part) 

Washington  Distribution  Section 
Geological  Survey 
Dept,  of  the  Interior 
Washington,  D.C. 

(States  Hast  of  the  Mississippi) 


NEW!    IMPROVED! 


FREQUENCY   CONVERTERS 


OFF 


ANGUARD 

R,F  CONVERTER 


VANGUARD  ELECTRONIC  UA6S      MOLLIS,  MY. 


Priced  from  only  $14.95  to  339-95 

OVER  5000  FREQUENCY  COMBINATIONS  FROM 
.45  MC  TO  4T5  MC  AVAILABLE  FROM  STOCK. 

MANY  NEW  MODELS  TO  CHOOSE 
FROM  OFFERING  A  TOTAL  OF  THE 
FOLLOWING:  Crystal  control,  vari- 
able tuning,  UHF  epitaxial  transistors, 
FET  transistors,  noise  figures  as  low  as 
2.0  db,  full  wave  varactor  diode  tran- 
sistor protection,  sensitivity  better  than 
2/10  microvolt,  fuffy  shielded  oscil- 
lators and  band-pass  filters  to  elimi- 
nate spurious  frequencies,  zener  diode 
voltage  regulation,  6  to  12  volts  posi- 
tive or  negative  ground,  slug  tuned 
coils,  double  tuned  R*F.  stages,  tuned 
mixer  stages,  wide  band  I.F.  amplifiers. 
All  this  plus  the  highest  quality  com- 
ponents carefully  assembled,  tested, 
and  guaranteed. 


We  have  exactly  what  you  want  at  a 
lower  price  and  better  quality  than  you 
can  obtain  elsewhere.  See  our  new 
multiple  oscillator  converters  for  moni- 
toring two  or  more  frequencies  simul- 
taneously! 

24-hour  special  delivery  service  avail- 
able on  many  models. 

Send  for  your  free  1967  converter  catalog. 

VANGUARD  LABS 

Dept.  H 
196-23  Jamaica  Ave.  Mollis,  N.  Y.  11423 
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Practical  Tips  on  Building 


P«tor  Burbank  KOCJF 
822  Cheryl  Ian* 
Lexington,    Kentucky   40504 


Transistor  Transmitters 


Want  to  experiment  with  transistor  transmitters?  This  article  gives  you 
the  practical  information  you  need. 


From  recent  articles  in  the  ham  maga- 
zines and  on-the-air  conversations,  it  is  ob- 
vious that  interest  in  transistor  transmitters 
is  high-  The  thrill  of  working  a  station  on 
the  opposite  coast  with  nothing  but  batteries 
for  power  is  hard  to  beat.  Many  hams  would 
like  to  build  a  solid  state  rig  but  shy  away 
when  confronted  with  pages  and  pages  of 
formulas,  I  don't  know  very  many  good  for- 
mulas so  1*11  pass  along  a  few  helpful  hints 
and  circuits,  gleaned  from  hours  of  old- 
fashioned  cut-and-try. 

Test  equipment 

Before  starting  on  a  transmitter,  a  simple 
wave  meter  to  indicate  how  much  rf  and  at 
what  frequency  is  in  order.  A  helpful  gad- 
get for  looking  at  rf  in  VFO  and  low  power 
amplifiers  is  shown  in  Fig.  1.  The  probe  end 
of  the  shield  is  not  grounded  to  the  gear 
under  test.  This  unit  can  be  constructed  in 
an  evening  or  so  and  calibrated  with  a  sig- 
nal generator.  Its  calibration  is  affected 
slightly  by  metal  tables,  etc.,  so  when  in 
use,  make  it  a  rule  to  set  it  on  the  type  of 
material  that  you  originally  calibrated  it  on. 


10*  COAX 


1N34 


ALUBATDR 
CUP 


f 


.002 


0-50 


Fig.  I.  Simple  3-30  MHz  wavemeter-tuned  da- 
tector  useful  for  checking  low  power  oscillators 
and  amplifiers,  L  is  30  turns  number  20  16  turns 
per  inch,  tapped   at    14  and    5  turns  from   cold 

and. 


If  you  have  to  purchase  a  meter,  an  im- 
ported S  meter  works  fine  and  is  pretty 
easy  on  the  pocketbook.  When  coupled  to 
a  small  pickup  antenna,  window  screen,  or 
SWR  meter  pickup,  the  wavemeter  doubles 
as  a  field  strength  meter  for  on-the-air 
checks* 

VFO's 

VFO  and  VFO  Mixer  articles0  are  num- 
erous so  we  won't  go  into  that.  In  fact,  a 
stable  transistor  VFO  is  probably  the  easiest 
part  of  a  solid  state  rig  to  build.  It  is  worth 
mentioning,  however,  that  for  an  all-band 
rig,  a  mixer  type  setup  is  easier  in  the  long 
run.  When  you  consider  stability,  break  in, 
and  calibration,  it  beats  the  oscillator-dou- 
bler-tripler  business  hands  down. 

Power  amplifiers 

Getting  the  drive  from  the  VFO  up  to  a 
useful  level  to  drive  a  final  on  more  than 
one  band  can  be  a  pretty  frustrating  exper- 
ience, The  class  C  amplifier  works  very 
well  with  a  bare  minimum  of  parts  and  re- 
quires no  keying,  as  the  drive  determines 
collector  current.  Fig.  2  illustrates  two  com- 
mon emitter  amplifiers.  Fig.  2A  uses  capaei- 
tive  input  coupling,  and  2B  uses  link  coupl- 
ing. An  emitter  stabilizing  resistor  can  be 
placed  in  the  emitter  lead  (bypassed,  of 
course)  if  you  have  lots  of  drive.  My  ex- 
perience has  been  that  more  output  can  be 
realized  from  a  stage  by  omitting  the  emit- 
ter   resistor    and    using    a    healthy    enough 

•QST.   September   1964,  McKinlejv   "A   Powir 
Savin*  Conversion  VFO/* 
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transistor  to  hold  up  under  the  full  output 
of  the  preceding  stages. 

The  tank  circuit  is  the  big  hitch  in  a 
transistor  power  amplifier.  Trying  to  use 
tapped  coils  for  a  multi-band  rig  is  a  little 
impractical  You  wind  up  with  a  cabinet 
full  of  band  switches  and  Miniductors,  not 
to  mention  burned  fingers  and  strained  eyes 
trying  for  the  best  impedance  match.  Fig.  3 
shows  an  interstage  tank  circuit  using  an 
Ami-Tron  toroid  that  is  fairly  easy  to  build 
and  works,  too.  This  approach  combines 
good  Q,  power  transfer,  and  impedance 
matching,  all  in  one  neat  little  package.  If 
you're  a  miniaturization  nut,  the  toroid  will 
fit  in  with  your  schemes  nicely,  as  it  is 
relatively  unaffected  by  nearby  components* 
The  large  Ami-Tron  "E"  core  is  used.  Two 
or  three  turns  will  suffice  for  the  links. 
The  number  of  turns  for  the  links  are  a 
compromise  for  all  band  operation.  If  the 
best  impedance  match  is  used  for  the  highest 
band  where  operation  is  intended,  the  cir- 
cuit will  tend  to  provide  equal  output  on 
the  lower  frequencies.  Transistor  gain  drib- 
bles off  at  higher  frequencies  so  we  shoot 
for  the  best  match  here.  A  single  section 
broadcast  capacitor  works  well  for  the  tank 
capacitor  and  is  available  for  98c  or  so 
from  many  mail  order  houses.  With  365 
pF  it  is  possible  to  cover  two  bands  on  the 
same  tap  so  be  sure  to  check  output  fre- 
quency with  the  handy  wavemeter. 

Output  tank 

The  same  arrangement  can  be  used  for 
output  circuits  with  good  results.  Slight 
variations  will  improve  the  versatility.  First, 
the  use  of  a  large  tank  capacitor  will  help 
maintain  a  decent  Q.  A  double  (700  pF) 
BC  variable  works  nicely  with  just  a  few 
turns  on  the  toroid.  Link  coupling  can  be 
used  to  the  antenna  or  closer  match  can  be 
obtained  using  a  sort  of  sliding  tap  with  ca- 
pacitors as  shown  in  Fig*  4.  Loading  up 
with  three  knobs  is  only  one  step  above 
plug  in  coils  as  far  as  conveniences  goes,  so 
a  differentia]  capacitor  is  recommended  for 
CIA  and  CIB.  Since  not  everybody  has  one 
of  these  things  nor  the  inclination  to  buy 
one,  you  can  manufacture  one  from  two 
identical  stators  bolted  face  to  face  on  the 
same  base  plate  with  a  common  rotor,  A 
close  look  at  some  old  bolt-together  type 
capacitors  might  reveal  manufacturing  pro- 
visions for  this  type  of  arrangement.  (Now 
you  know  what  all  those  extra  holes  in  the 
ceramic  are  for.)  If  all  else  fails— two  ca- 
pacitors can  be  ganged  to  achieve  the  same 


to}  CAPAClTOft    INPUT 


(b)    LINK    JNPtrr 


Fig.  2,  Class  amplifiers.  Both  are  common  emitter 
amplifiers. 

effect  The  idea  being  to  have  CIA  decrease 
with  a  corresponding  increase  in  CIA  and 
vice  versa. 

What  transistors? 

One  look  at  a  transistor  handbook  and 
the  dazzling  array  of  a  couple  thousand 
types  is  almost  enough  to  make  you  throw 
in  the  towel  right  there.  Several  articles  have 
been  written  on  choosing  a  suitable  type 
for  rf  work  so  I  won't  elaborate  (too  much), 
The  best  low  power  (VFO,  follower,  etc.) 
type  I've  run  across  is  a  small  NPN  found 
on  garden  variety  3  by  5  surplus  IBM  cards 
at  three  cards  for  a  dollar.  A  whole  fistful 
of  these  for  a  dollar  is  an  outstanding  buy 
—especially  with  inflation  upon  us.  If  you 
go  for  higher  power  (say  you  want  to  light 
a  No,  47  pilot  lamp),  I'd  suggest  the  RCA 
2N3053.  These  will  stand  5  watts  cw  with 
a  small  clip-on  heat  sink  for  quite  a  while. 
I  can't  say  how  long  because  the  originals 
in  my  rig  are  still  there.  Two  in  parallel 
will  put  a  pretty  healthy  signal  on  the  air 
and  they're  cheap— 99c  at  last  count 

Circuits  and  Construction 

All  the  rules  for  regulation  tube  trans- 
mitters as  far  as  shielding-layout,  etc.,  ap- 
ply to  transistor  rigs  as  well.  They  do  have  a 
few  quirks,  though,  that  we  must  consider. 
A  common  ground  connection  is  a  must  be- 
cause   of   low   impedances    involved.    Along 


Fig,  3.  Toroid  tank  coil  and  matching  circuit. 
The  links  are  one  or  two  turns  on  the  toroid. 
Tuned  winding   data   is  supplied   with  the  toroid. 
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Fig,  4.  Final  amplifier  using  a  toroidal  tank  coil 
and  a  versatile  collector  and  antenna  matching 
scheme. 

this  same  line,  use  large  bypass  and  de- 
coupling capacitors*  ,1  ^F  is  not  too  big. 
Most  power  transistors  have  the  collector 
connected  to  the  case  so  it  is  a  good  idea 
to  check  this  before  you  go  to  all  the  trouble 
of  installing  your  heat  sink  on  the  chassis. 

Designing  around  a  positive  chassis  is  a 
good  idea.  That  way  you  can  use  NPN  tran- 
sistors and  ground  one  side  of  your  tank 
circuits.  High  gain  NPN  rf  transistors  seem 
to  be  easier  to  come  by  than  PNP's, 


Power  supplies 

Whether  you  use  batteries  or  the  AC 
line  is  up  to  you.  I  prefer  batteries  for  their 
good  regulation  and  portability.  Since  buy- 
ing dry  cells  gets  a  little  old  after  a  while, 
for  a  rig  over  5  watts,  a  couplr  of  cheap 
car  batteries  and  a  charger  make  a  good 
setup  for  home  use,  though  a  little  unsightly, 
A  trip  to  your  local  Honda  dealer  will  pro- 
duce some  small  plastic  cased  motorcycle 
batteries  that  will  perch  nicely  behind  your 
rig  in  a  small  poly  tray,  the  latter  being 
filched  from  your  ever-patient,  ever-sighing 
XYL.  A  2  ampere-hour  6-volt  size  costs 
around  $4.00  and  is  good  for  many  hours 
of  operation  with  a  10  watt  cw>  rig. 

I  hope  the  foregoing  tips  will  make  it 
easier  for  those  interested  to  build  a  work- 
able transistor  rig,  See  you  on  20  with  your 
peanut  whistles! 

KOCJF 


The  Drano  Finish 


One  of  the  nicest  finishes  that  the  home 
constructor  can  put  on  an  aluminum  chassis 
or  panel  is  an  etched  finish.  Normally  this 
is  done  in  a  lye  bath,  but  a  much  simpler 
approach  uses  materials  which  are  normally 
available  in  the  average  household.  Lye  can 
be  purchased  in  many  grocery  and  hard- 
ware stores,  but  because  it  is  dangerous, 
most  people  don't  want  to  keep  it  in  their 
homes.  On  the  other  hand,  Drano  is  found 
in  most  kitchens  and  will  provide  the  same 
results  as  the  lye  bath. 

To  etch  the  surface  of  an  aluminum 
chassis  or  panel,  the  item  to  be  etched  must 
be  absolutely  clean.  This  may  be  accom- 
plished by  removing  all  the  oil,  greasy 
fingerprints  and  dirt  with  lacquer  thinner, 
followed  by  a  bath  in  hot,  soapy  water. 
Be  sure  to  rinse  the  aluminum  well  in  hot 
running  water  after  cleaning;  any  traces 
of  lacquer  thinner  or  detergent  which  re- 
main will  result  in  an  unevenly  etched 
piece. 

A  large  enameled  pan  or  plastic  mixing 
bowl  is  required  for  the  actual  etching  proc- 
ess; the  etching  solution  will  attack  most 
other  materials.  Be  sure  to  select  a  con- 
tainer that  is  large  enough  so  that  the  item 
to  be  etched  may  be  completely  submersed 
in    the    solution.    To   prepare    the    etchant, 


mix  approximately  two  tablespoons  of  Drano 
with  each  quart  of  water  required  to  fill 
the  container.  Use  the  hottest  water  that  is 
available  from  your  kitchen  tap;  the  hotter 
the  solution,  the  faster  it  will  work. 

To  determine  how  long  the  aluminum 
should  be  left  in  the  solution,  a  small  sample 
should  be  etched  before  the  chassis  or  panel 
is  tried.  This  is  because  the  required  etch- 
ing time  is  dependent  upon  many  variables, 
including  tile  type  and  hardness  of  the 
aluminum,  the  temperature  of  the  solution, 
and  the  mineral  content  of  the  water.  In 
some  areas  where  the  water  is  extremely 
hard,  it  may  be  necessary  to  use  distilled 
water  to  obtain  an   evenly  etched   .surface. 

When  the  etching  time  has  been  deter- 
mined, place  the  chassis  in  the  solution  and 
wait  the  required  amount  of  time;  make 
sure  that  it  is  completely  submersed  in  the 
solution.  Do  not  put  your  hands  in  the 
solution  when  it  is  time  to  remove  the 
chassis,  use  tongs  or  rubber  gloves.  This 
type  of  solution  is  quite  strong  and  will  re- 
sult in  severe  burns  where  it  touches  the 
skin.  After  the  item  is  removed  from  the 
etching  solution,  thoroughly  rinse  it  off  in 
hot  running  water.  The  resultant  finish  is 
pleasing  to  the  eye,  mar  resistant  and  long 
lasting,  .  ,  ,  Jim  Fisk  W1DTY 
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ALL  NEW  from  NEW-TRONICS 


SUPER 


unbelievable  mobile  performance 

The  Super  Hustler  has . . . 

High  Power  Capability— Capable  of  maximum  legal  limit  on  SSB 

Widest  Bandwidth  —  Better  than  ever . . .  maintains  minimum 
SWR  over  phone  portion  of  40,  20,  15,  and  10,  —  60  KC  wide 
at  2  to  1  SWR  on  75  meters. 

Low  SWR  —  1 .1  to  1  or  better  at  resonance ...  no  special  match- 
ing required. 

Proper  Base  Impedance  — Nominal  52  ohms  at  resonance  — no 
magic  lengths  of  feed  line  or  matching  devices  required. 

Low  Frequency  Drift—  Frequency  drift  from  heat  held  to  abso- 
lute minimum. 


Here 's  413  reasons  for  exceptional  performance. 

Coil  wire  contains  413  individual  conductors  insu- 
lated from  each  other  for  top  performance  value. 


SWR  chart  and  com- 
parative information 
supplied  on  request. 


See  the  new  Super  Hustler  at  your 
distributor  NOW. . .  get  the  facts. 


6726-A 


i  ■  i 


"Another 
NEW-  TRONICS 
Original" 


NEW-T 


NICS  CORP. 


3455  Vega  Avenue  ■   Cleveland,  Ohio  44113 
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A  Phase-Locked  UHF 


Microwave  Oscillator 


Philip    Moldofsfcy    K30JK 
Michael   Paolini 
Jerrold    Electronics  Corp, 
Philadelphia,  Pa. 


Even  if  you  don't  expect  to  build  this  stable  oscillator,  you'll 
likely  find  the  description  of  it  interesting.  It  provides  stability 
within  I  Hz  at  even  6.25  GHz. 


The  solid-state  oscillator  described  below 
provides  up  to  two  watts  output  with  rock- 
stable  frequency  control  from  approximate- 
ly 400  to  900  MHz  and  can  be  tuned  for 
second  harmonics  up  to  approximately  1800 
MHz  with  as  much  as  500  mW  out.  The 
power  and  the  phase-locked  frequency  sta- 
bility on  both  fundamental  and  second  har- 
monic frequencies  are  well  suited  to  a 
receiver  local  oscillator  (requireing  only 
milliwatts),  an  oscillator  in  a  frequency 
multiplier  chain,   or  a   UHF  or  microwave 

transmitter* 

By  appropriate  switching,  the  oscillator 
may  be  freemn  or  phase-locked  to  an  ex- 
ternal reference  oscillator.  There  is  also  pro- 
vision for  an  external  discriminator,  so  that 
AFC  may  be  substituted  for  phase-locking 
(APC).  For  simplest  construction  and  opera- 
tion, the  oscillator  can  be  run  without  either 
method  of  automatic  frequency  control,  and 
this  one-transistor  f  freer  muring  oscillator 
will  drift  less  than  30  KHz  (at  about  600 
MHz)  in  a  fairly  constant  room  tempera- 
ture. Under  AFC  the  frequency  will  be  held 


Fig*  I.  Block  diagram  of  the  oscillator  with  various 
means   of  frequency   control. 


constant  while  the  signal  may  be  FM  voice 
deviated.  In  the  phase-locked  mode,  the 
oscillator  can  be  used  as  a  receiver  local  os- 
cillator or  as  a  CW  transmitter,  and  the 
IHF  output  is  locked  precisely  on  a  crys- 
tal harmonic.  The  phase-locked  400  to  900 
MHz  signal  will  be  not  even  one  hertz  away 
from  the  chosen  harmonic  of  your  reference 
crystal  frequency* 

Circuit 

The  schematic  of  Fig*  2  shows  the  voltage 

regulating,  current  limiting  power  supply 
and  the  phase-lock  circuitry  consisting  of 
the  mixer,  the  video  amplifier,  and  the 
varactor. 

Power  required  is  25  to  35  Vdc,  unregu- 
lated, typically  at  175  to  300  mA,  Also 
required  are  regulated  +18  Vdc  and  —18 
Vdc  at  approximately  75  mA.  The  power 
section  of  Fig,  2  will  provide  regulated  col- 
lector voltage  for  Q7  from  the  25-35  V  un- 
regulated and  offers  an  adjustable  current 
limitcr.  When  not  oscillating,  Q7  will  draw 
damagingly  heavy  current,  so  the  current 
limiter  is  a  necessity.  The  25-35  V  is  applied 
to  the  collector  of  Ql  and  the  regulated 
output  voltage  is  taken  from  the  emitter 
through  a  fixed  drop,  R3,  Now,  a  variation 
in  the  output  voltage  will  unbalance  the  dif- 
ferential amplifier  consisting  of  Q5  and  Q6, 
applying  a  restoring  voltage  to  the  base  of 
Q3.  This  is  built  up  through  Q3  and  Q2 
and  applied  to  the  base  of  Ql,  turning  it 
further  on  or  off,  as  required  by  the  origi- 
nal output  voltage  variation.  If  output  volt- 
age increases,  Ql  is  turned  slightly  further 
off3  thus  dropping  the  output  A  decrease 
in  output  voltage  turns  Ql  further  on,  de- 
creasing the  p  across  it,  and  bringing 
up  the  output.  Thus,  regulated  dc  is  applied 
to  the  collector  of  Q7S  the  oscillator.  The 
base  voltage  is  held  by  zener  CR3  at  0.7 
V.  (The  transistor  may  be  damaged  if  the 
base  is  at  more  than  1  V.) 

The  current  limiter  consists  of  Q4,  which 
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senses  the  current  being  drawn  by  looking 
at  the  voltage  drop  across  R3.  The  emitter- 
base  voltage  depends  on  the  amount  of  cur- 
rent flowing  through  R3,  so  as  more  current 
flows,  Q4  brings  the  base  of  Q3  closer  to 
the  output  voltage.  At  a  current  level  set 
by  R4,  Q4  will  go  to  saturation  and  clamp 
the  base  of  Q3  at  close  to  the  output  volt- 
age, so  that  no  higher  current  can  be  drawn 
through  QL  R5  assures  that  even  with  no 
resistance  from  R4  between  the  emitter  and 
base  of  Q4,  the  current  will  be  limited  to 
about  .500  mA. 

The  dotted  lines  of  Fig  2  indicate  the 
contents  of  and  feedthroughs  to  the  tuned 
cavities,  The  collector  and  the  base  are 
tuned  in  twin  500  cavities  winch  have  the 
dimensions  given  in  Fig.  4.  Q7  is  a  2N4040 
or  a  2N4041,  the  4040  being  a  double  trans- 
istor in  one  case.  With  the  2N4040,  up  to 
two  watts  may  be  obtained  on  the  funda- 
mental frequencies  from  about  400-900  MHz 
and  the  cavities  may  be  tuned  to  put  out 
up  to  about  t500  mW  on  second  harmonics. 
Using  the  2X4041,  these  power  outputs  are 
approximately  halved.  The  circuit  is  the 
same  for  either  transistor,  so  the  choice  is 
dependent  only  on  cost  and  power  desired. 
The  output  is  taken  from  a  coupling  loop 
in  the  collector  cavitv.  If  the  load  into  which 
the  oscillator  is  working  is  highly  non-lin- 
ear, such  as  a  varactor  or  a  step  diode,  it 
may  be  necessary  to  provide  a  2  dB  attenu- 
ator at  the  output.  Although  this  cuts  out- 
put power  by  about  Mi,  it  does  provide  some 
isolation,  which  mav  make  the  oscillator 
easier  to  bring  on  when  working  into  this 
special  type  of  load.  The  2  dB  attenuator 
is  made  of  three  resistors,  as  shown  in 
Fig,  2,  and  placed  near  the  output  BNC 
connector  in  the  collector  cavity*  Ordinarily, 
when  feeding  into  an  antenna  or  working 
into  a  receiver  circuit  or  any  other  load 
that  is  not  highly  non-linear,  the  attenuator 
is  not  needed* 

The  circuitry  described  above  is  all  that 
is  required  for  a  freen  inning  oscillator. 
For  frequency  control,  either  AIT  or  APC 
may  be  used;  Fig.  2  gives  a  complete  sche- 
matic of  the  APC,  or  phase-locking,  circuit. 
For  AFC,  relcr  to  block  diagram  Fig,  1. 
The  blocks  supplied  for  AFC  bv  the  circuits 
of  Fig.  2  are  UHF  OSC  MIXER,  DC  AMP, 
and  VARACTOR.  The  external  IF  AMP 
and  DISCRIMINATOR  may  be  connected 
between  TP2  and  TF1  with  the  switch  in 
the  TP  position;  TP2  is  then  the  mixer  out- 
put and  TPl  the  de-coupled  video  amplifier 


UHF-mierowave  phase-locked  oscillator. 

Phase-locking  is  accomplished  in  the  fol- 
lowing way,  A  pickup  wire  from  the  col- 
lector cavity  feeds  a  portion  of  the  oscilla- 
tor output  into  the  mixer ,  to  be  mixed  with 
the  output  of  an  external  crystal  reference 
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Fig,  2,  Schematic  of  the  power  supply,  UHF- 
microwave  oscillator  and  APC  loop*  Dotted  lines 
indicate  feedthroughs  to  or  parts  located  in  the 
cavities.  For  cavity  tuning  elements,  see  Fig,  4. 
CR9  is  a  Motorola  MV1864B,  Ql  is  a  TRW 
2N4040  or  4041,  Q8-QI  I  are  2N3866  (preferred) 
or  2N2270,  2N697  or  2N9I4,  RFCI-3  are  6  turns 
#30  DNB  on  '/V  phenolic  form  spaced  to  %*', 
and  Tl  is  4  turns  #30  DNB  trifilar  wound  on 
'/a'    *°  Va"   diameter  powdered   iron   core. 


oscillator,  fed  in  through  Tl.  We  should 
like  the  external  crystal  oscillator  to  operate 
at  as  high  a  frequency  as  possible,  since 
the  available  phase-lock  frequencies  will 
differ  by  the  crystal  frequency.  It  will  be 
easier  to  determine  (by  a  method  to  fol- 
low) the  phase-locked  operating  frequency 
if  the  possibilities  are  100  MHz  apart  than 
if  they  are  closely  spaced  and  numerous. 
Also,  with  higher  reference  frequencies,  we 
can  lock  on  lower  order  harmonics  and  take 
advantage  of  their  higher  power.  We  used  a 
crystal  reference  frequency  of  125  MHz  and 
recommend  something  on  the  order  of  50- 
100  MHz.  Of  course,  if  you  have  in  mind 
an  exact  phase-locking  operating  frequency, 
your  crystal  frequency  must  be  a  subhar- 
rnonic  (e.g.,  for  432  MHz  you  might  use  a 
54  or  144  MHz  crystal  reference  oscillator). 
Between  V4  and  1  watt  are  required  from 
the  reference  oscillator  on  its  fundamental 
frequency.  When  SW1  is  in  the  phase-lock 
position,  the  mixer  output  is  fed  into  a  de- 
coupled video  amplifier.  The  operating  band- 
width of  this  amplifier  determines  the  lock- 
in  frequency  range.  For  example,  our  amp- 
lifier went  out  to  10  MHz  before  it  dropped 
off  considerably,  so  the  I  III7  oscillator  tun- 
iiig  elements  (including  the  internal  capaci- 
tance of  Q7)  could  be  tuned  up  to  1(1  MHz 
above  or  below  lock-in  frequency  and  the 
resulting  error  signal  from  the  mixer  would 
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Fig.  3.  Typical  transistor  voltages.  Measurements 
made  with  oscillator  phase-locked  and  putting 
out  800  mW.  Voltage  on  collector  of  2N3772 
(Ql)  was  28  V. 
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YOU  BELIEVE 


TWENTY-ONE? 


At  least  twenty-one 
important  and  advanced 
features  built-in  the  brand  new 


LINEAR  AMPLIFIER 

MODEL  LK-2000 


YOU'RE  THE  EXPERT -CHECK  FOR  YOURSELF 

■  1  Designed  for  maximum  legal  input  all  modes.  2000 
watts  PEP  SSB— 1000  watts  CW-AM-RTTY.  ■  2.  Full  1000 
watts  plate  dissipation  using  Eimac  3-1000Z.  ■  3.  New 
tank  circuit  design  provides  greater  output  on  higher  fre- 
uencies  including  10  meters.  ■  4.  High  Reliability  Solid 
State  Power  Supply  using  Computer  Grade  capacitors  for  con- 
tinuous duty.  ■  5.  Instant  transmit — no  warm  up — accom- 
plished by  BTI  SoEid  State  Supply  and  use  of  thoriated 
tungsten  filament  in  3-1000Z.  ■  6,  Longer  tube  life  because 
of  exclusive  after  off  cooling.  ■  7.  A.L.C.  output  provides 
higher  audio  level  without  flat  topping.  ■  8.  Tuned  cathode 
input  for  minimum  distortion  and  higher  efficiency  (50  ohm 
inp,)>  ■  9.  Choice  of  Line  Voltages— 220V  AC  @  10  amps 
or  115V  AC  @  20  amps  (Solid  State  Supply  permits  efficient 
115  VAC  operation).  ■  10.  Metered  relative  R.  F,  watts 
output  to  antenna.  H  11.  Built  in  metering  and  switching 
for  Dummy  Load  accessory  which  when  attached  provides  dunv 


j 


Shipping  weight— 125  pounds 

dimensions:  29V* 'nigh 

x  16"  wide  x!5!/4*  deep 


my  load  for  linear  or  exciter  ■  12,  Meter  overload  protec- 
tion. ■  13,  Changeover  relay  feeds  exciter  direct  to  an- 
tenna when  linear  is  off.  ■  14,  All  relays  have  D.C.  coils 
for  hum  free  operation.  ■  15,  Safety  switch  and  shorting 
bars  for  personal  safety  and  component  protection.  ■  16. 
High  voltage  overload  circuit  breakers,  ■  17.  Fused  fila- 
ment and  control  supplies  using  lighted  fuse  indicators,  ■ 
18.  Distinguished  console  (TV1  preventive)  design  (29"  H  x 
16"  W  x  14Y4"  D.)  ■  19,  No  exposed  high  voltage  in  lower 
console,  ■  20,  Precision  console  casters  for  easy  mo- 
bility. ■   21,  Grounded  grid,  zero-bias  linear  operation. 


BRAD  THOMPSON  INDUSTRIES,  long  recognized  for  innovation  in  the  electronics 
field,  realized  the  need  for  a  quality  linear  amplifier  which  would  offer  more  features 
with  reliable  and  rugged  construction,  at  a  price  within  practical  limits. 

Well-engineered,  foolproof,  simple  operation,  reasonably  priced,  fully  guaranteed,  the 
B.  T-  I  Linear  Amplifier  provides  the  signal  impact  you've  been  wanting- 


B.   T,    L   (Amateur  Division) 

83-810   Tamarisk   Street — P.O.   8ox   CCCC 

Indio,   California   92201 


Contact  your  local  distributor 

NOW 


COMPLETE    READY    TO   GO! 
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still  pass  through  the  video  amplifier,  reach 
the  varactor,  and  continually  keep  the  base 
tuned  to  precisely  nf*t»u 

The  choice  of  transistors  Q8-Q11  depends 
on  desired  lock-in  range.  We  used  2\3866*s 
to  achieve  the  10  MHz  usable  amplifier 
bandwidth.  However,  if  smaller  lock-in 
ranges  will  be  satisfactory,  or  if  external 
AFC  is  used  and  the  amplifier  will  pass  only 
audio  frequency  deviation,  2N2270X 
2N697,s,  or  2N914*s  may  be  used  with  no 
other  circuit  changes.  The  amplifier,  using 
2N3S66X  had  30  dB  of  voltage  gain. 

Now,  with  AFC  switched  in  at  SW1,  if 
the  UHF  output  frequency  starts  to  drift 
from  nfxtn  (phase-lock  frequency),  the 
phase-lock  loop  sees  this  attempt  to  leave 
frequency  as  an  attempt  to  go  out  of  phase 
with  the  crystal  oscillator  signal.  The  mixer 
immediately  puts  out  an  ac  error  signal, 
which  passes  through  the  video  amplifier 
and  is  applied  to  the  varactor,  keeping  the 
UHF  oscillator  continually  on  the  phase-lock 
frequency.  For  example,  if  the  oscillator  is 
tuned  3  MHz  from  lock-in  frequency  when 
it  is  turned  on,  the  phase-lock  loop  senses 
that  the  signal  is  trying  to  go  out  of  phase 
with  the  crystal  oscillator  at  a  3  MHz  rate, 
and  retimes  with  the  varactor  immediately. 
While  operating  phase-locked,  the  output 
frequency  can  be  no  more  than  1  Hz  away 
from  nf*t*i.  (If  the  crystal  oscillator  drifts, 
the  phase-locked  UHF  output  will,  of  course, 
follow  the  drift.) 

Construction 

The  entire  unit— power  circuits,  phase- 
lock  loop,  and  twin  tuned  cavities— was 
built  in  a  copper  box,  &W  x  2W  x  1  5/16". 
An  etched  circuit  board  made  this  tight  con- 
struction possible,  but  etched  circuitry  is 
not  absolutely  necessary.  The  copper  box 
serves  two  purposes;  it  provides  a  heat 
sink  for  Q7  and  it  forms  four  walls  of  the 
cavities.  For  best  operation,  a  copper,  brass, 
or  aluminum  block  should  be  used  as  the 
combination  heat  sink— cavity  wall.  (See 
Fig.  4.)  However,  the  four  other  walls  of 
the  cavity  (and  the  other  walls  of  the  box) 
may  be  fabricated  from  copper  clad  board. 
Skin  effect  makes  I  lie  wall  thickness  unim- 
portant. If  copper  clad  is  used,  all  corner 
seams  must  be  completely  closed  with  solder. 
Such  a  box  will  not  be  as  sturdy  as  one 
formed  from  1/16"  copper,  but  it  may  be 
more  easily  fashioned. 

The  power  and  phase-lock  circuits  may 
be  housed  in   any   chassis,   but   the   dimen- 


sions of  the  tuned  cavities  must  remain 
those  of  Fig.  4>  with  the  possible  exceptions 
noted  in  the  following  paragraph.  Whatever 
type  of  construction  is  used  (etched  circuits, 
etc.),  leads  of  the  crystal  oscillator  input 
to  the  mixer  and  UHF  pickup  loop  from  the 
cavity  should  be  short.  This  means  placing 
the  crystal  oscillator  input  BNC  connector 
and  the  components  of  the  mixer  (Fig,  2} 
close  to  the  cavity. 

For  construction  of  the  twin  tuned  cavities 
see  Fig.  4*  The  two  leads  of  Q7  shown  are 
the  collector  and  the  base,  which  are  sol- 
dered to  the  ends  of  their  respective  tuning 
rods.  The  two  emitter  leads  should  be 
soldered  to  the  grounded  dividing  wall,  with 
leads  as  short  as  possible  (less  than  %"), 
If  sheet  copper  is  used,  a  flange  along  the 
bottom  of  the  dividing  wall  may  be  used  for 
support.  With  copper  clad  board,  the  divid- 
ing wall  may  be  soldered  to  the  other  walls 
on  three  sides.  C*  and  C*  are  concentric 
cylindrical  capacitors,  with  a  range  of  about 
1,5-7  pF. 

However,  it  may  be  useful  to  obtain  similar 
capacitors  with  larger  ranges,  which  will  be 
desirable  to  reach  lower  frequencies.  When 
C»  and  Cb  are  1,5-7  pF,  the  oscillator  can 
be  tuned  as  low  as  about  600  MHz,  To  reach 
lower  frequencies,  the  length  of  each  cavity 
may  be  increased,  along  with  the  tuning 
rod  in  it*  To  fit  the  tuning  rods  to  various 
cylindrical  capacitors,  the  rod  diameter  may 
be  varied  slightly,  but  the  cavity  height 
and  width  must  also  be  increased  in  pro- 
portion of  maintain  a  4:1  width-to-rod  di- 
ameter ratio  (e.g.,  Vh"\  5/16"),  To  tune  as 
low  as  400  MHz,  the  cavities  should  be 
stretched  to  hold  rods  11  cm  (4,3")  long, 
and  C»  and  Cb  should  each  have  a  range 
up  to  about  40  pF  (which  may  be  partly 
from  the  variable  and  partly  from  a  fixed 
TCZ  capacitor  between  points  A  and  B  and 
between  C  and  D  of  Fig,  4).  Concentric 
cylindrical  capacitors  are  made  by  the 
Johanson  Co.,  400  Roekaway  Valley  Rd>, 
Boonton,  N,  J.  and  bv  JFD  Electronics 
Corp.,  Brooklyn,  N.  Y.  11219. 

The  varactor,  located  in  the  base  cavity, 
is  coupled  to  the  base  by  the  varactor's  sup- 
porting rod  and  by  an  extra  loop  of  insu- 
lated wire  that  may  be  brought  closer  to  the 
base  tuning  rod.  The  varactor  rod  must  be 
kept  above  ground,  so  the  construction  of  Fig. 
4  is  used.  The  rod  fits  snuggly  into  a  hole  in 
a  piece  of  Teflon,  or  other  insulator,  shaped  as 
pictured.  This,  in  turn,  is  mounted  in  the 
cavity  wall.  The  hole  for  the  copper  rod  is 
deeper  than  will  be  necessary  to  accomodate 
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Fig.  4.  Twin  tuned  cavities.  See  text  for  details  on  tuning  capacitors  Ca  and  Cb  and  for 
information  on  points  A — D,  The  base  and  collector  tuning  rods  are  hollow  brass  tubing,  5/16"  O.D. 
and  the  varactor  rod  is  '/g*'  diameter  solid  copper.  The  varactor  coupling  loop  is  insulated  wire, 
about  #26.  The  output  coupling  loop  may  be  #18  Insulated  wire  or  a  '/i"  brass  strip,  insulated 
by  spaghetti,  and  the  UHF  pickup  is   #22  insulated  wire* 


it.  This  facilitates  locking  the  varactor  in 
position  by  pushing  the  rod  into  the  Teflon, 
then  backing  out  until  the  varactor  is  held 
between  mounting  holes  in  the  rod  and  the 
opposite  wall.  A  dab  of  solder  on  the  rod, 
just  outside  the  Teflon,  now  secures  the 
varactor  rod  by  preventing  it  from  reenter- 
ing the  teflon. 

The  leads  from  the  three  chokes  entering 
the  cavities  are  soldered  to  the  Teflon  end 
of  the  varactor  rod  and  to  the  collector  and 
base  rods  at  the  places  indicated  in  Fig  4. 
50 n  BNC  connectors  are  used  for  the  crystal 
oscillator  input  to  the  circuit  and  the  if  out- 
put from  the  cavity.  This  completes  con- 
struction of  the  twin  tuned  cavities. 

Tuning  up  and  operation 

The  procedure  for  tuning  up  the  oscillator 
consists  of  first  checking  out  the  power  sup- 
ply, then  giving  power  to  Q7  and  adjust- 
ing the  twin  cavities  to  resonance.  Once  the 
oscillator  is  freerunning,  the  mixer  is  bal- 
anced, the  video  amplifier  given  power,  and 
the  varactor  reverse  bias  set.  Methods  of 
determining  when  the  oscillator  is  locked 
on    frequency    are    discussed,    as    well    as 


methods    of   determining   frequency    of    the 
UHF  output. 

When  the  power  and  freerunning  oscilla- 
tor circuits  are  completed,  disconnect  RFC1 
and  RFC2  from  feedthrough  capacitors  C5 
and  C6,  Caution:  You  must  not  apply  power 
until  Q7  has  been  taken  out  of  the  circuit 
by  the  removal  of  these  two  chokes.  If  the 
power  supply  is  not  working  properly,  Q7 
could  easily  be  burned  out.  (There  should 
never  be  more  than  1  V  on  the  base  or 
28  V  on  the  collector.)  With  Q7  thus  dis- 
connected, apply  the  25-35  Vdc  as  in  Fig, 
2,  Place  SW1  in  the  TP  position  and  do  not 
yet  apply  the  plus  or  minus  18  V.  Measure 
voltages  at  the  base  and  collector  feed- 
throughs  to  the  cavities,  The  collector  volt- 
age  should  be  set  with  R9  to  the  highest 
voltage  possible  in  the  range  15-28  V.  Now, 
the  base  should  be  at  0.7  V,  held  by  zener 
CR3.  With  these  two  voltages  correct,  you 
can  test  and  adjust  the  current  limiter  as 
follows.  Choose  a  resistor  to  place  between 
the  collector  voltage  and  ground  so  that 
about    600    mA    would    flow    through    it 
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Place  this  resistor,  which  should 
have  a  rating  of  about  20  W,  and  a  meter 
with  a  1  A  scale  in  series  between  collector 
voltage  (at  C5)  and  ground.  The  resistor 
is  to  protect  the  meter  if  the  current  limiter 
is  not  working.  Now,  you  should  be  able 
to  vary  current  through  the  meter  with  the 
current  limiter  pot,  R45  from  about  200  mA 
to  500  mA.  R5  sets  the  500  mA  limit  as 
explained  under  "Circuit*'.  After  checking 
that  you  have  approximately  the  correct 
range  of  current  limiting,  set  the  pot  for 
a  reading  of  350  mA  on  the  meter.  That 
should  be  ample  current  for  normal  opera- 
tion. Disconnect  the  meter  and  its  protection 
resistor.  The  current  limiter  must  work  to 
prevent  Q7  from  drawing  damaging  cur- 
rent when  it  is  not  oscillating. 

With  current  limiter  and  collector  and 
base  voltages  set  correctly,  and  the  phase- 
loclc  switch  in  the  TP  position,  reconnect 
the  two  chokes,  thus  applying  power  to  Q7. 
Unload  the  cavity  tuning  rods  by  backing 
off  the  output  pickup  loop  from  the  collector 
and  the  varactor  coupling  loop  from  the 
base.  Neglecting  output  frequency  for  the 
moment,  tune  the  collector  and  base  capaci- 
tors (C.  and  Cb  in  Fig,  4)  for  most  power 
out  as  indicated  on  a  power  meter  or  a 
receiver  connected  to  the  output  BNC  con- 
nector. Now,  move  the  output  pickup  loop 
closer  to  the  collector  rod  for  maximum 
output.  If  the  Ci  and  Cb  used  had  ranges 
up  to  7-10  pF,  the  frequency  of  your  initial 
you  have  determined,  with  the  power  meter 
or  receiver,  that  the  oscillator  is  freerun- 
ning,  you  are  ready  to  time  to  within  the 
phase-lock  frequency  range  and  set  up  the 
phase-lock  loop. 

We  tuned  up  using  a  Hewlett  Packard 
Spectrum  Analyzer,  which  allowed  us  to 
tune  for  frequency  and  peak  power  with  no 
trouble.  However,  as  this  instrument  is  not 
commonly  available,  the  following  proce- 
dure may  be  used  to  determine  output  fre- 
quency. Of  course,  if  a  calibrated  receiver 
is  available,  it  may  be  used  to  determine 
frequency  and  the  method  below  may  be 
disregarded. 

To  complete  the  adjustment  of  the  oseillu- 
tor  and  phase-lock  loop  you  will  need  a 
scope,  an  rf  signal  generator  (such  as 
Heathkit  IG102)  or  a  receiver,  and  a  vom* 
The  higher  the  frequency  response  of  the 
scope,  the  easier  it  will  be  to  locate  your 
operating  frequency,  but  a  5  MHz  scope 
will  be  adequate.  The  method  of  frequency 


determination  when  a  calibrated  receiver 
is  unavailable  consists  of  mixing  the  output 
with  harmonics  of  several  known  frequen- 
cies  from  the  signal  generator  and  looking 
at  the  mixer  output  on  a  scope.  A  few 
signal  generator  frequencies  will  uniquely 
determine  the  oscillator  output  frequency, 
A  more  than  adequate  mixer  circuit  is  the 
one  in  Fig*  2.  consisting  of  Tl?  C7-10,  CR4-5, 
and  R12-14.  It  is  advisable  to  build  an- 
other mixer  (besides  the  one  you  will  use  in 
the  phase-lock  loop)  since,  later,  you  will 
want  to  make  frequency  measurements 
while  using  the  original  mixer  in  the  loop. 
Feed  the  signal  generator  into  Tl  ("Xtai 
Osc  In"  of  Fig,  2)  of  this  extra,  test  mixer 
and  balance  the  mixer  by  adjusting  C9  and 
C10  for  O  Vdc  (±about  .02  V)  as  read  on 
a  vom  at  TP2.  Now,  feed  in  the  freerun- 
ning  oscillator  output  between  the  two  12 
pF  capacitors,  and  look  at  mixer  output 
(TP2)  on  the  scope.  If  you  are  using  a  low 
frequency  scope,  a  harmonic  of  the  signal 
generator  frequency  will  have  to  be  rela- 
tively close  to  the  oscillator  frequency  be- 
fore you  will  see  a  sizeable  trace  on  the 
scope.  An  example  of  frequency  determina- 
tion in  this  way  follows.  Tune  the  signal 
generator  from,  say,  100  to  150  MHz.  As- 
suming that  the  freerunning  oscillator  is 
operating  in  roughly  the  range  600-750 
MHz  (for  this  example,  say,  600  MHz),  as 
you  tune  the  generator  you  will  see  a  mixer 
output  on  the  scope  as  you  approach  each 
subharmonic  of  the  oscillator  frequence 
(here,  100,  120,  and  150  MHz).  When  the 
mixer  shows  a  sine  output,  tune  the  genera- 
tor harmonic  to  zerobeat  the  oscillator  (in- 
dicated by  a  straight  line  on  the  scope  that 
becomes  a  sine  wave  upon  tuning  the  signal 
generator  either  up  or  down  slightly).  Thus, 
if  you  find  a  zerobeat  at  100  mc  on  the 
signal  generator,  you  know  the  oscillator  is 
operating  at  either  600,  700,  800,  or  900 
MHz,  (With  7  pF  maximum  for  C*  and  Ch 
the  cavities  will  not  resonate  below  about 
600  MHz,  If  your  tuning  capacitors  have  a 
higher  range,  the  possible  frequencies  of 
this  example  would  also  include  400  and 
500  MHz.)  Now,  to  determine  which  of 
these  harmonics  is  the  actual  operating 
frequency,  tune  the  signal  generator  for  a 
zerobeat  at  another  frequency.  In  this  ex- 
ample you  would  find  one  at  120  MHz. 
Since  the  only  one  of  the  100  MHz  har- 
monics that  is  also  a  harmonic  of  120  MHz 
is  600  MHz,  the  operating  frequency  has 
been  uniquely  determined* 

Now  that  you  know  the  frequency  of  the 
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freeninning  oscillator,  you  know  which  way 
and  how  far  to  tune  the  cavities  to  reach 
the  desired  harmonic  of  your  crystal  refer- 
ence oscillator.  Replace  the  signal  generator 
with  your  crystal  oscillator  and  use  the 
above  frequency  determining  method  (or 
use  a  calibrated  receiver)  to  tune  first  the 
base,  then  the  collector  slightly,  alternating 
the  tuning  until  the  freeninning  oscillator 
reaches  the  desired  reference  crystal  har- 
monic. (Turning  the  capacitor  screw  in  adds 
capacitance,  low  (Ting  the  frequency,)  If  it 
is  desired  to  tune  below  about  600  MHz, 
the  12  pF  fixed  TCZ  capacitor  (Centralab) 
added  to  each  cavity  may  be  replaced  with  a 
TCN  (negative  temperature  coefficient)  or 
a  positive  temperature  coefficient  capacitor 
to  compensate  for  any  local  heating  effect 
you  find.  We  did  not  find  compensation 
necessary.  In  any  case,  keep  the  capacitor 
leads  1/16"  or  less,  When  the  oscillator  is 
freeninning  at  the  desired  harmonic  of  your 
reference  oscillator,  you  are  ready  to  adjust 
the  phase-lock  loop. 

Begin  by  balancing  the  mixer;  With  all 
power  to  the  circuits  of  Fig.  2  off  and  the 
crystal  oscillator  signal  (Vk  to  1  W  on  its 
fundamental)  into  Tl,  adjust  C9  and  CIO 
for  OYdc  (±  about  .02  V)  on  a  vom  at 
TP2.  Now,  connect  plus  and  minus  18  Vdc 
as  indicated  in  Fig.  2*  Adjust  R22  for  ap- 
proximately 9  Vdc  on  the  varactor.  You  can 
measure  this  directly  between  CI 8  and 
RFC3.  The  range  available  by  adjusting  R22 
should  be  about  6-16  V,  Place  SW1  in  the 
APC  position  and  turn  on  the  oscillator 
power.  If  the  oscillator  was  freerunning 
near  a  lock-in  frequency  (nfst.i),  it  may 
come  on  phase-locked.  If  not,  tune  the  base 
and  collector  until  it  does  lock.  To  deter- 
mine when  the  signal  is  phase-locked,  place 
SW1  in  the  APC  position  and  look  at  J2 
on  a  vom.  The  mixer  will  have  no  measur- 
able ac  output  throughout  the  lock-in  range 
(while  locked,  nf*t9i— f^r=0)s  Therefore, 
there  will  be  no  ac  on  the  varactor  and  no 
dc  indication  of  varactor  ac  at  J2.  If  the 
oscillator  is  phasedocked,  you  should  be 
able  to  tune  the  base  and  the  collector 
slightly  (the  collector  will  affect  frequency 
less  than  the  base)  with  the  voltage  at  J2 
remaining  a  const  ant  minimum.  At  the  same 
time,  the  voltage*  at  Jl  will  vary  as  you 
tune.  If  you  tune  far  enough  to  jump  out 
of  lock,  the  mixer  will  put  out  an  ac  error 
signal  and  the  dc  indication  at  J2  will  no 
longer  remain  constant  as  you  tune,  but  will 
vary  as  you  go  farther  from  lock-in  fre- 
quency.  Using  Jl  and  J2  in  this  way,  you 


can  determine  when  the  oscillator  is  phase- 
locked* 

To  determine  the  extent  of  your  lock -in 
range,  tune  the  oscillator  one  way  until  it 
jumps  out  of  lock.  Use  the  previously  dis- 
cussed method  of  frequency  determination 
to  measure  the  output  frequency  at  this 
point.  Now,  tune  back  through  lock-in  range 
until  the  oscillator  reaches  the  other  lock-in 
range  limit  and  jumps  out  of  lock.  Measure 
this  frequency.  The  difference  between  the 
two  range  limits  is  the  total  lock-in  range. 
This  range  may  be  increased  by  ( 1 )  placing 
the  varactor  coupling  loop  closer  to  the  base 
tuning  rod,  (2)  lowering  the  dc  reverse 
bias  on  the  varactor  with  R22  (but  do  not 
go  lower  than  about  6  V),  or  (3)  placing 
the  UHF  pickup  loop  closer  to  the  collector 
tuning  rod. 

One  further  method  of  increasing  lock-in 
range  is  to  improve  the  frequency  response 
of  the  video  amplifier.  This  may  be  accomp- 
lished by  decreasing  the  feedback,  thus  in- 
creasing the  gain,  at  high  frequencies  with 
a  larger  value  of  C14.  With  2N3866's  for 
Q8-Q11,  and  39  pF  for  C14,  the  response 
was  6  dB  down  (or  2:1  in  voltage)  at 
10  MHz.  You  may  measure  the  frequency 
response  of  your  amplifier  by  placing  SW1 
in  the  TP  position,  connecting  a  signal  gen- 
erator at  TP1,  and  noting  on  a  scope  the 
amplifier  output  at  the  CIS  end  of  R25  as 
the  generator  frequency  is  run  up  to  about 
10  MHz.  Do  not  forget  to  take  into  account 
the  frequency  response  of  your  scope. 

When  you  have  the  desired  lock-in  range 
(probably  plus  or  minus  about  a  megacycle 
for  CW  operation,  or  20-50  KHz  if  the  video 
amplifier  is  to  be  used  only  for  audio  de- 
viation in  conjunction  with  an  external  AFC 
circuit),  check  the  output  on  the  power  me- 
ter or  receiver.  Output  power  may  be  in- 
creased with  larger  collector  voltages  (but 
do  not  exceed  28  Vdc)  and  with  tighter 
coupling  of  the  output  pickup  loop  to  the 
collector.  Also,  make  sure  that  the  current 
limiter  is  not  holding  the  power  down.  The 
current  limiter  should  be  set  so  that  in- 
creasing the  limit  does  not  appreciably  in- 
crease power  output.  Again,  about  350  mA 
should  be  sufficient  for  normal  operation. 

With  reasonable  power  out  and  the  de- 
sired lock-in  range,  adjustment  of  the  phase- 
locked  oscillator  is  complete. 

Application  and  results 

As  mentioned,  the  oscillator  can  be  run 
in    three    modes— freerunning,    phase-locked, 
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or  AFC  (with  external  circuity).  This  ar- 
ticle is  centered,  as  were  our  applications, 
around  the  phase -locked  oscillator.  We 
spoke,  in  "Circuit",  about  connecting  an 
external  if  amplifier  and  a  discriminator 
between  TP1  and  TP2  and  using  the  dc 
coupled  video  amplifier,  the  oscillator, 
mixer,  and  varactor  of  Fig,  2  to  accomplish 
AFC-  (See  Fig.  1.)  Such  a  hook-up  will  allow 
FM  voice  deviation,  Using  any  if  frequency 
and  any  discriminator,  tube  or  solid  state. 
We  also  tried  running  the  oscillator  CW  in 
the  phase-locked  mode  as  a  CW  transmit- 
ter, in  a  frequency  multiplier,  and  as  a 
receiver  local  oscillator. 

Used  as  a  phase-locked  CW  transmitter, 
we  need  a  method  of  keying  the  oscillator. 
Not  wishing  to  turn  Q7  on  and  off,  heating 
and  cooling  it,  we  keyed  the  rf  output  By 
running  the  output  through  a  cable  with 
a  BNC  *T'  connector  in  it,  we  can  key  the 
signal  by  keying  a  capacitor  directly  across 
the  open  "T*.  (See  Fig,  5.)  We  found  that 
a  small  1.5-7  pF  trimmer  across  the  length 
of  the  BNC  T  resonated  at  about  600 
MHz,  placing  an  effective  short  across  the 
output  This  does  not  damage  Q7  and  we 
were  able  to  tune  the  trimmer  for  a  30  dB 
difference  (1000;!)  in  power  output  be- 
tween "key  up"  and  "key  down".  You  may 
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Fig,    5-    Keying    the    oscillator    by    means    of    a 
tuned   short   across    the   output, 

wish  to  try  other  methods  of  keying  by 
shorting  the  output,  such  as  a  biased  diode 
across  the  line,  where  the  bias  is  keyed. 

For  those  considering  using  the  phase- 
locked  oscillator  as  a  receiver  local  oscillator, 
the  S/N  ratio  is  at  least  70  dB  at  room  tem- 
perature, for  a  30  MHz  bandwidth.  The  low 
noise  aspect  of  the  oscillator  may  interest 
radio  astronomy  enthusiasts,  as  the  oscilla- 
tors second  harmonic  range  includes  the 
1420  MHz  hydrogen  line  and  other  atomic 
transition  frequencies. 

As  the  stable  oscillator  in  a  frequency 
multiplier,  results  were  very  good.  Using  a 
varactor  multiplier  we  obtained  40  mW  at 
6.25  GHz  (for  a  receiver  local  oscillator), 
taking  about  300  mW  from  the  phase- 
locked  oscillator  at  625  MHz.  625  MHz  or 
6.25  GHz,  plus  or  minus  not  even  1  Hz,  is 
something  to  think  about 

a      .       ,  JVfJUJ  IV 


Improving  Tube-Socket  Mounting  Holes 


Many  retainer-ring-mounting  tube  sockets, 
such  as  the  Amphenol  Type  Sf  have  a  num- 
ber of  notches  on  the  edge.  A  tab  on  the 
edge  of  the  mounting  hole  is  supposed  to 
project  into  one  of  these  notches  and  pre- 
vent the  socket  from  turning.  This  tab  is 
commonly  produced  by  a  special  socket 
punch  which  is  quite  expensive  and  not  read- 
ily available.  However,  a  hole  produced  by 
a  conventional  socket  punch  can  be  easily 
equipped  with  a  tab,  as  shown  in  the  photo- 
graph. From  the  material  removed  by  the 
socketpunch,  cut  a  piece  3/16  inch  wide. 
Bevel  the  corners  at  one  end  so  that  it  will 
fit  the  notches  in  the  socket*  Then  fasten 
the  piece  to  the  underside  of  the  chassis 
in  the  desired  position  with  solder  or  epoxy 
cement.  The  tab  will  not  interfere  with  the 
insertion  of  the  retaining  ring  if  the  ma- 
terial is  not  overly  thick* 

Mini  at  Lire- tube  sockets  using  retaining 
rings  require  a  flat  in  their  mounting  hole 
to  prevent  them  from  turning.  This  can 
be  provided  by  a  similar  technique. 

.  .  .  Charles  Colin 
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73  Tests  the  Eicocraft  Code  Oscillator 
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Here's  the  way  the  kit  comes, 

Eico  is  well  known  for  its  excellent  elec- 
tronic kits,  IVe  built  a  number  of  them, 
including  a  stereo  amplifier  and  460  scope, 
and  found  tbem  very  satisfactory,  Their  new 
transceiver  kit  has  received  a  lot  of  atten- 
tion, and  many  hams  have  bought,  built  and 
used  them, 

A  new  Eico  venture  is  a  line  of  inexpen- 
sive kits  for  the  hobbyist  and  experimenter. 
You'll  see  these  kits  in  many  electronics 
stores  around  the  country.  Among  the  Eico- 
craft kits  are  a  fire  alarm,  intercom,  burg- 
lar alarm,  light  flasher,  siren,  metronome, 
tremolo,  audio  power  amplifier  and  ac  power 
supply.  They  range  in  price  from  $2.50  up, 
but  not  very  far. 

We  received  an  Eicocraft  code  practice 
oscillator  kit  for  test,  and  decided  that  the 
fairest  test  would  be  to  have  a  person  with 
no  knowledge  of  electronics  build  the  kit. 
Looking  around  the  office  for  a  suitable 
person,  my  eyes  fell  on  the  cute  18-year 
old  girl  who  helps  out  in  our  subscription 
department,  Judy  agreed  to  try  the  kit,  and 
she  took  it  home  to  work  on.  I  later  heard 
that  she'd  had  some  problems,  mostly  with 
her  husband,  who  wanted  to  build  the  kit, 


but    she    finished    the    kit    and    it    work* 
proper  I  v.    Here    are    some    of    Judy's    com- 
ments: 

It  wasn't  too  difficult  to  assemble  the 
solid  state  electronic  code  oscillator. 
The  instructions  were  quite  easy  to  fol- 
low. Most  parts  were  simple  to  identify 
and  position,  however,  some  were  poor- 
ly labeled.  With  the  use  of  both  the 
diagrams  and  the  assembly  procedures 
I  eventually  figured  each  one  out. 

Being  quite  un mechanically  inclined, 
I  found  soldering  to  be  the  most  diffi- 
cult phase  of  the  project.  Just  anybody 
certainly  couldn't  use  a  soldering  iron 
without  some  basic  instructions  or  some 
samples  to  practice  on  in  order  to  avoid 
ruining  the  kit.  The  instruction  sheet 
seemed  to  be  lacking  here, 

I  also  had  some  problems  with  con- 
nections to  the  board  from  the  speaker, 
key    and    battery    since    I    didn't    know 
how  to  strip  wire.  However,  I  did  get 
the  wire  stripped  after  a  few  tries.  Then 
I  connected  them  all  up  and  pushed  the 
key.  It  worked! 
And  a  few  other  notes.  The  parts  were 
all  of  good  quality  and  the  oscillator  worked 
fine   and  emitted   a   loud,   clear  tone.    Vm 
sure  that  any  budding  electronics  hobbyist 
would  enjoy  this  kit  and  many  of  the  others 
in  the  line. 

.  ,  .  WA1CCH 


Judy  working  on  the  Eicocraft  cods  oscillator. 
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Order  direct  from  this  ad  ! 


»  ■  . 


•  *  *  •  i  .  •  * 


■■■■«»•» 


•  • 


.  .  .  . 


•■«•*•+**••+*»+*•••• 


STATION  ACCESSORIES 

3001  Universal  Hybrid  Phone  Patch 

3002  As  above,  with  Compreamp 

358  (Compreamp  Kit  for  3001)  .. 

334  Dummy  Load/ Wattmeter  ( lOOQw) 

374  Dummy  Load/Wattmeter  (ISOOw) 

384  Dummy  Load  (no  Wattmeter) 

331    "Little  Dipper" 

359  "Compreamp1' » 

372  "Clippreamp" 

36 1   Codax  Automatic  Keyer  ,, 

369  Ref  tactometer  . . , 

371-1   Wide-Range  Attenuator 

371-2  As  above,  with  8NC  Connectors,* 

372-3  As  above,  with  Type  N  Connectors 

COAXIAL  SWITCHES 

335  SP6T  (Antenna  Switch) 

336  DPDT  (Linears  in  &  out) 

341   SPOT  (Antenna  Switch)  ..,,.., 

351    Dual  DPDT  (in  &  out  switching)  «... 

375  "PROTAX"  SP6T  (Antenna  Switch)  . 

376  "PROTAX"  SP5T  (Antenna  Switch)  . 

378  SP5T  (Antenna  Switch) 

380  "PROTAX"  SPOT  (Antenna  Switch). 
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*  * 


.$  53.00 
.  72.50 
19.95 
115.00 
135.00 
65.00 
129.75 
27.95 
21.95 
92  .SO 
120.00 
29.95 
32.50 
38.95 


.$  12.95 

.  I  1 .45 

.  11.45 

.  12.95 

.  13.95 

.  12.50 

.  10.95 

.  12.45 


NOTE:  "PROTAX"  Coaxial  Switches  provide  auto- 
matic grounding  of  unused  terminals.  Models  376  and 
378  have  Radial  Terminals  —  all  others  have  axial 
terminals. 
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VHF  ACCESSORIES 

346  Nuverter  (6  &  2m  Converter) 

373-2  Coaxial  Filter  (2m) 

373-6  Coaxial  Filter  (6m)  **. 

COLLINS  ACCESSORIES 
337-SIA  Q-Multiplierfor  75S-I 
340A  Q-Multiplter  for  KWM-2  , 
349  "Channeiator" 

Crystals  for  above 

349*27  Adaptor  for  S-Line 

AUTO  MATCH  MOBILE  ANTENNA 

370- 1  Mast . .  * * .  * • 

370-2  Radiator  Tip * 

370-75    75m  Coil 

370*40    40m  Coi  I , , 

370-20   20m  Coi  I , .  m  . 

370-15    ISmCoil 

370-10    10m  Coil 

370-48   Coax  Cable  Assembly 
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.$175.00 
.  29.50 
32.50 
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.each 
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41.75 
54.95 
82.50 
6.50 
17.95 
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$  12.95 
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,      15.95 

19.95 
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AMATEUR 

ELECTRONIC 

SUPPLY 

4828  West  Fond  du  Lac  Avenue 

Milwaukee,  Wisconsin   53216 

Phone  (414)442-4200 

MILWAUKEE    STORE   HOURS:  Mori  &   Fri  -  9  am  to  9  pm; 
Tues,  Wed,  Thurs   -  9  am  to  5:30  pm;        Sat  -   9  am  to  3  pm 

IMPORTANT!  -  Be  sure  to  send  all  Mail  Orders  and  Inquiries 
to  our  Milwaukee  store,  whose  address  is  shown  above.  VISIT  - 
Please  do  not  write  the  following  Branch  stores  -  they  are  set  up 
to  handle  walk- in  trade  only,        

ORLANDO,  FLORIDA 

19  Azalea  Pk.  Shpg.  Cti\ 
Phone  (305)  277-823  i 

CHICAGO  &  ORLANDO  STORE  HOURS:  Hon,  Wed.  Thurs  - 
12  to  9  pm;   Tues  &  Fri  -  12  to  5:30  pm;    Sat  -  10  am  to  4  pm 
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the  COMPLETE  line  of 


Mifci4 


products. 


New  -  Model  374 

Dummy  Load /Wattmeter 

Reads  to  1500  watts t 


Model  376  "PROTAX" 

Antenna  Switch 

(Radial  Terminals) 


Mode?  361  -Codax 
Automatic  Keyer 


To:     AMATEUR  ELECTRONIC  SUPPLY 
4828  West  Fond  du  Lac  Avenue 
Milwaukee,  Wisconsin  53216 

Ship  me  the  following  Waters  items: 


(check  one) 

□  I  am  enclosing  cash  in  full 

□  I  am  enclosing  a  20%  deposit  -  ship  COD  for  balance 

(~|  Please  charge  to  my  Account.  I  will  pay  in  30  days.  My 
AES  Credit  Card  Number  is: 


Name. 


Address. 


Ciry_ 
State 


Zip 
.Code 


I    I  Send  Waters  catalog 

□  Send  NEW  AES  Catalog  and  Reconditioned 
Equipment  Bulletin. 


Bill  Hoisfngton  KlCLL 
Peterborough,    N,H*   03458 


700  Watts  Out  on  Two 

with  Compactrons 


Here's  a  higher  power  final  amplifier  for  two  meters  for 
all  of  you  devoted  KICLL  followers. 


This  article  just  about  completes  our 
present  series  of  low  cost  transmitters  up 
to  100  watts  output  for  six  and  two  meters 
using  today's  tubes1-  Here  is  a  transmitter 
for  two  meters  which  can  put  you  well  out 
the  2E26-6146  class.  Two  7894  Compac- 
trons can  put  out  100  watts  on  two  with 
high  level  modulation. 

Considerations 

Some    interesting    thoughts    occurred    on 
VHF   transmitter   design    while   working   on 


I.   Six     Meter     Heterodyne     VFO     Transmitter, 

April   1905,   Compaction  Two  Meter  Transmit- 

ting  Converter,   September  1965. 

4X250  Transmitter  for  Six  and  Two,  April  1966. 

50  Watts    for   &0  imz  for  160,  June   1966. 

78    Wan    Twoer  Linear,  July    196$* 

80    Watts    for    144    MHz    for    $80,   October    106$, 

All   by  ICICLXj  and  all  in  73,  of  course. 
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Fig.    L  Schematic  of  KICLL's  Compaction   push 
pull   final   amplifier  for  two   meters* 


this  rig.  Push  pull  has  been  used  for  VHF 
for  well  over  30  years,  and  ever  since  the 
pre-war  days  the  general  design  for  medium 
power  tubes  has  centered  around  the  double 
beam  power  tube  with  plates  on  the  top 
and  one  glass  bottle.  Examples  of  WW2 
tubes  of  this  type  of  course  are  the  832 
and  829.  Since  then  a  nice  new  series  of 
this  same  type  (5894,  etc)  have  come  along. 
However,  they  are  generally  expensive  and 
require  a  fancy  socket,  1  have  had  the  same 
one  in  a  Johnson  6N2  for  about  5  years 
and  like  it  very  well;  perhaps  because  I 
keep   the   dc   input   strictly    at   90   watts, 

Today  we  have  a  new  family  of  single 
ended  tubes,  real  toughies,  with  ratings  to 
80  watts  input  on  175  MHz.  These  are 
the  Compactron  transmitting  tubes  with 
television  priced  12  pin  sockets  that  are 
intended  for  single  ended  use  as  detailed 
in  several  previous  73  articles1.  However, 
as  you  will  see?  when  you  do  put  tliem  to- 
gether in  push  pull,  they  go  like  two  out- 
board motors  on  a  racing  hull. 

Fig+  1  shows  the  schematic  and  Fig*  2 
the  pictorial  layout  of  this  amplifier  using 
push  pull  7894  beam  power  Compactrons. 
Each  costs  $5.00  and  the  pair  is  rated  at 
a  dc  input  of  162  watts  in  IMS  (Intermit- 
tent Mobile  Service),  However,  if  you  run 
this  much  power,  expect  to  change  tubes 
every  now  and  then.  If  you  don't  want 
to  change  tubes  every  so  often,  then  run 
125  to   150  watts  input  to   the  two  tubes. 

Make  sure  that  the  two  plate  lines  are 
the  same  length  and  that  the  grid  lines  are 
also  equal  in  length,  The  neutralizing  wires 
and  tabs  should  then  cross  over  each  other 
and  be  similar  as  well 
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Fig.  2*  Layout,  coils  and  details  ol  the  two  meter  Compactron  final.  This  drawing  is  one-third  siia. 


Solder  all  eight  cathode  leads  to  the 
chassis,  bypass  the  heater  and  screen  leads 
with  small  flat  disc  capacitors,  and  you're 
ready  to  start  "strapping,"  You  can  use 
toils  for  this  type  of  circuit,  but  if  you 
have  room,  lines  are  preferred.  The  push 
pull  grid  lines  showed  the  usual  improve- 
ment in  length  of  inductance  over  the  single 
grid  type.  Quite  a  nice  tuned  circuit  was 
obtained  which  tuned  up  very  well  on  two 
meters. 

I  obtained  7  mA  of  grid  current  through 
the  10-kilohm  grid  resistor,  dropping  to  4.5 
mA  when  the  screen  and  plate  power  was 
applied.  Naturally  some  of  the  elections 
which  previously  landed  on  the  grid  are 
now  attracted  to  the  screen  and  plate  by 
their  positive  voltages.  You  should  expect 
that  the  grid  tuning  will  flatten  out  a  little 
too.  It  willl 

I  tried  both  small  and  large  size  butter- 
fly tuning  capacitors  on  the  plate  lines, 
and  both  worked  equally  well.  For  arc-over 
security,  I  went  back  to  the  larger  size* 

The  neutralization  was  easy  after  one 
or  two  tries.  First  I  set  up  an  elaborate 
little  brass  shield  with  large  holes,  sub- 
panel  insulator  and  nice  long  pins  to  carry 
the  neutralizing  wires  through  the  shield 
from  the  grids  to  the  plates.  However,  I 
had  to  go  to  the  shortest  possible  heavy 
copper  wire*  about  number  14,  directly  across 
the  socket  from  grid  one  to  plate  two,  etc. 
Putting  200  mA  of  plate  current  and  no 
if  drive  on  the  other  tubes,  the  proper 
capacitance  is  easily  found  by  watching  for 
self  oscillation  with  the  plate  and  grid  cir- 
cuits tuned  to  144  MHz,  The  Vz  by  Va  inch 
tabs  ended  up  about  Vi  inch  from  the  plate 


lines.  These  tabs  are  really  over  the  plate 
pins  where  they  are  soldered  to  the  strap 
lines.  Using  insulated  sticks,  move  the  tabs 
nearer  or  further  away  from  the  plate  lines 
and  you  will  soon  find  the  best  place  for 
both  wires  and  tabs.  The  tabs,  to  be  more 
explicit,  are  over  the  first  %  inch  of  the 
plates  lines.  Half  of  each  plate  pin  is  bent 
over  so  it  presents  a  flat  surface  to  be 
soldered  to  the  strap,  and  right  over  these 
points  and  about  %  inch  away  are  the 
neutralizing  tabs.  After  the  neutralization 
is  completed,  there  should  be  no  self-os- 
cillation at  any  point  in  the  144  to  148 
MHz  range. 

A  plate  dip  of  almost  70%  wfas  obtained 
with  this  amplifier.  The  pencil  arc  test  with 
the  plate  dipped  gets  pretty  hairy  with  160 
watts  input;  I  would  recommend  that  the 
pencil  be  taped  onto  a  dry  wooden  stick 
and  that  the  other  hand  be  kept  in  the 
pocket.  The  arc  is  at  least  half  an  inch 
long.  When  this  plate  circuit  is  loaded  it 
will  brilliantly  light  a  100  watt  bulb  on 
two  meters.  You  can  use  either  loop  cou- 
pling or  direct  to  the  100  watt  bulb  porce- 
lain socket  for  a  dummy  load.  I  tapped  the 
socket  onto  the  lines  about  3Va  inches  up 
from  the  cold  end  for  maximum  loading. 

Bains 

Note  that  the  input  to  the  grid  circuit 
has  an  imba lanced  to  balanced  transformer 
in  it.  This  is  a  perfectly  legal  type  of  balun 
and  works  quite  well.  Just  for  a  check  I 
inserted  two  chokes  and  capacitors  in  each 
grid  to  check  the  grid  currents  separately 
and    with   considerable   satisfaction   I    found 
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them  both  to  be  exactly  6  mA.   Note  that 

4 

inasmuch  as  I  put  in  another  10  kilohm 
grid  resistor,  I  now  have  5  kilohms  for 
the  two  grids.  Actually  the  grid  resistor 
turns  out  to  be  very  non-critical  so  enough 
on  that, 

I  tried  coupling  the  exciter  to  the  grids 
capacitively  and  by  a  link,  but  both  methods 
provided    practically    identical    results. 

The  final  total  grid  current  (both  tubes) 
through  the  grid  resistor  was  7.3  mA  with 
no  high  voltage  on,  and  6  mA  with  the 
high  voltage  applied.  The  screen  voltage 
was  135  volts  with  the  plate  loaded  to  100 
watts  dc  input,  and  80  volts  with  the  plate 
dipped.  In  that  condition  fewer  electrons 
land  on  the  plate  and  more  on  the  screen; 
probably  a  little  better  screen  regulation 
is  called  for. 

The  grid  bias  voltage,  developed  by  the 
rf  drive  across  the  grid  resistor,  was  minus 
58  volts  with  the  high  voltage  turned  off, 
and  minus  44  volts  with  the  high  voltage 
on  and  100  watts  of  load* 

That's  about  it  except  for  modulation, 
Theoretically  we  need  80  watts  of  audio 
to  properly  modulate  the  160  watts  dc  in- 
put Our  standard  modulator  with  a  pair  of 
6L6GC  tubes  seems  to  be  good  for  a  maxi- 
mum of  55  watts  of  audio,  so  either  four 
6L6s  or  a  pair  of  7894*s  will  do  the  job. 
Also,  two  807's  or  a  pair  ol  I625's  can  put 
out  up  to  120  watts,  You  can  see  that 
we  Ye  skating  near  the  point  where  every- 
thing gets  quite  a  bit  more  costly,  with 
1200  volt  power  supplies*  811 A  modulators, 
big  modulation  transformers,  etc.  We'll  see 
later  about  the  cost  of  a  good  80  to  100 
watt  modulator. 

On  the  air 

Hooking  up  the  new  double  conversion 
superhet  exciter,  a  commercial  modulator, 
and  a  500  volt  supply  which  only  gave  about 
125  watts  input,  1  opened  up  with  more 
power  on  two  meters  than  IVe  had  since 
my  kilowatt  days  in  1949-1950.  My  little 
four  element  beam,  two  over  two,  about 
10  feet  over   the  roof  had  to  do   for   now, 


The  first  thing  that  happened  was  the  num- 
ber 48  bulb  I  was  using  for  an  rf  output 
indicator  nearly  burned  out.  This  is  aero 
the  50  ohm  output  antenna  cable  in  series 
with  a  1  to  5  pF  capacitor.  The  trimmer 
was  wide  open,  so  I  had  to  put  in  a  0.9 
watt  brown  bead  bulb  which  lit  to  about 
one  half  full  brilliance,  For  now  1  had  to 
lose  that  half  watt.  Shifting  the  B  plus 
lead  to  the  final  down  on  die  muli-match 
modulation  transformer  to  accommodate 
the  lower  impedance  of  the  push  pull  tubes, 
1  listened  in  to  my  own  voice  on  the 
u  Amateur's  Friend**,  the  di  ode-amp  lifier- 
padded  earphone  system.  It  sounded  real 
good  so  1  tuned  across  the  band.  W1KJ 
in  Lynn,  Massachusetts  was  chatting  with 
a  friend,  so  I  switched  on  the  exciter  B 
plus,  zeroed  the  exciter  carrier  in  on  the 
receiver  pass  band  and  had  my  first  QSO 
with  the  push  pull  120  watt  rig.  Don't  for- 
get j  you  can  go  to  160  watts  if  you  have 
the  modulator!  Please  note  also  that  break- 
ing in  on  two  meters  is  a  welcomed  pro- 
cedure. 

A  word  about  zeroing  in  without  a  BFO. 
I  used  to  go  to  great  lengths  to  heterodyne 
in  with  the  BFO  on,  until  our  fine  dav  I 
realized   that   the   if  pass   band   of  a   good 

ceiver  is  fine  for  that  purpose.  Just  leave 
the  receiver  tuned  to  the  desired  frequency, 
reduce  the  if  and/ or  rf  gain  control,  watch 
your  S  meter  and  zero  in  with  only  the 
exciter  on.  It  works  great;  at  least  for  AM 
phone* 

All  reports  with  this  new  rig  were  good. 
Stations  that  had  heard  my  50  watter  (rf 
power  out),  noticed  the  increase  in  signal 
strength.  It  is  a  matter  of  individual  taste 
just  how  much  power  you  want  to  run.  All 
those  little  decibels  add  up;  beam,  height, 
power,  etc.  This  100  watter  gets  you  quite 
a  way  out  of  the  2E26-6146  class  without 
jumping  into  the  1000-1200  volt  region, 
There  is  quite  a  jump  when  you  get  into 
that  class;  things  get  real  lethal,  costs  rise 
like   mad,   and   size   and   weight   jump   too, 

Hope  to  see  you  on  two  someday. 

K1CLL 


*     . 


UUJtJIAL  "BALUN"  FED  INVERTED  "Vf>  ANTENNA  KITS 


jo  SIMPLE-TO-INSTALL,  HI-PERFORMANCE  ANTENNA  SYSTEMS: 

1  KW  PEP.  Mono-Band  Kit  .  .  ,  IKMB1V/81K  ■  .  .  $21.95* 

,    2  KW  P.E-P.  Mono-Band  Kit  ,  .  .  2KWIB1V/81K  ,  .  .  $26.95' 

*Kit  comprises,  encapsulated,  "Balim,"  copperweld,  insulators, 
plus  installation  and  adjustment  instructions  for  any  Mono- 
band  80  thru  10  Meters.  Also  available  2,  3,  4,  5  Band  Models. 


2,576,929 


TELREX 
PL67 


TELREX    COMMUNICATION 

ENGINEERING   LABORATORIES 

ASBURY  PARK,  N.J.  07712 
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LINEAR 
AMPLIFIER 


2  KW  PEP  SSB— 1000  DC  Waf+s  CW-AM-RTTY.  21  Im- 
portant advanced  features*  New  HD  tank  gives  more  out- 
put, especially  on  10  meters.  65  Watts  will  drive  to  full 
output,   220/1  15   VAC   operation.  Write   for   list   of   features, 


Complete  with   Eimae  3-I000Z 


$79500 


SERVICE  TESTED  EQUIPMENT 


FREIGHT  FREE  WITH  CASH  REMITTANCE  IN  CONTINENTAL  USA 


AMECO 

1X62  Xmtr  $99 

TX86   New    F/W  69 

TX86    New    Kit  39 

B  &  W 

5100  Xmtr  $89 

5ISB  Sen.  89 

CENTRAL   ELECT. 

20-A  Exciter  JI09 

Venus    (like    new)  329 

Venus    AC    P/S  75 

Interceptor   B  289 

Apotlo  Linear  2J9 

SS  Booster  49 

COLLINS 

75 A  I   Rcvr  $139 

75A-3  Rcvr  229 

75 A -4  3.1    Kc  349 

755-1   Rcvr  339 

32V- 1  Xmtr  99 

30L-I    (near  new)  349 

30S-I   Linear  795 

KWM-I   Xcvr  205 

KWM-I  AC  P/S  69 

KWM-I   DC  P/S  89 

302C-3  Watt   Mtr  79 

R-388   Rcvr  499 

DRAKE 

2 A   Rcvr  $169 

2AC  Caltb  10 

2B  Rcvr  189 

2BQ  Q  Multi  29 

T4  Reciter  249 

ELMAC 

A54H  Xmtr  $   14 

PMR6A  Rcvr  29 


PMR7  Rcvr 
PSR6  P/S 

GALAXY 

Galaxy  III  Scvr 
Gaiavy  III  Spkr 

GONSET 

G50  Xc 
G76  Xcvr 
G76  AC   P/S 
G76  DC  P/S 

G66B     Rcvr 
G66   3/way  P/S 

G77  Xmtr 
G77A  Xmtr 

GSB-100  Xmtr 
G5B-20I   Linear 
500W  Linear 
Super-ceiver 
Cornm  II  6Mfr 
Comm   IN  6Mtr 

HALLICRAFTERS 

S53A   Rcvr 
S-76  Rcvr 
SX-99  Rcvr 
SX-I0I    111    Rcvr 
S-  I0S  Rcvr 
SX-III   Rcvr 
HT-32B  Xmtr 
HT-40  Xmtr 

HAMMARLUND 

HQ  I00C  Rcvr 
l'1-C  Rcvr 
I20X  Rcvr 
I29X  Rcvr 
HOX  Rcvr 
160  Rcvr 
I70C  Rcvr 


$ 


49 

5 


99 
15 


HQ 
HQ 
HQ 
HQ 
HQ 
HQ 


$219 

119 

75 

69 

59 

19 

49 

79 

169 

239 

99 

19 

79 

99 

$45 
69 
79 

159 
79 

129 

319 
29 

$89 
119 
45 
69 
119 
189 
189 


HQ  I80C  Rcvr 
SP  60GJX-26 
HX   50   Xmtr 

HEATHKIT 

HA-20  6M    Linear 
HR  10  Rcvr 
HR  20  Rcvr 
MT-I  Xmtr 
0X35  Xmtr 
DX40  Xmtr 
DXI0Q  Xmtr 
DXI00B  Xmtr 
TX-I  Xmtr 
HGI0  VFO 
HP-20  P/5 
MP-r  P/S 
HP- 13  P/S 
HW-10 

JOHNSON 

Adventurer 
Challenger 
Viking   I 
Viking   II 
122  VFO 
Ranger 
Valiant 
Pacemaker 
Courier  Linear 
Navigator 
6N2  Xmfr 

KNIGHT 

R55A  Rcvr 
RJ00A  Rcvr 


249 
349 

249 


$95 
65 

n 

39 

r9 

29 
49 

89 
99 
29 
29 
24 
59 
149 


S25 
49 
29 
49 
19 
79 
99 
89 

M9 
79 
79 


T-50  Xmtr 
T-60  Xmtr 
TJ50  Xmtr 
VFO 

LAFAYETTE 

HE45  Xcvr 
HE45B  Xcvr 
HE6IA  VFO 

NATIONAL 


19 
29 

49 
15 

$59 
69 
15 
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MISSION  HAM 
SUPPLIES 

3316  Main  Street 

Riverside  3,  California  92501 

Phone  683-0523   (area  code  T14) 


ORDER 
TODAY 


MISSION   HAM   SUPPLIES 

3316   Main    Street,    Riverside,   Calif.   92501 

Send  spec  sheet  on  BTI   Linear. 
QUOTE  trade  allowance  and  terms, 

H  Please  send  latest  HAM  flyer, 
Put  me  on  your  mailing  list. 

(Cash  orders  shipped  FREE  in  continental  U,  $*} 


NAME 


Call 


■  i  n  is*  w»" 


(please  print) 


Address    . 

Ctty  


i  f  ■   r  ■  ■  r  wm 


^■■■■■•i  ■■•■-■ 


State  _ Z*p 

(Calif,  orders  add  4%  tax) 


NC-77X  Rcvr 

$59 

NC-S8  Rcvr 

59 

NC-109  Rcvr 

89 

NC~I55  Rcvr 

119 

NC-270  Rcvr 

119 

NC-300  Rcvr 

129 

NCX-3  Xcvr 

219 

NCXA  P/S 

69 

NCXD  P/S 

79 

RTTY 

Model   14 

$59 

Model   15 

89 

Model   100 

59 

SONAR 

40M    Sing.    Band 
Sonar    DC    P/S 

$129 

69 

SWAN 

SW-140  Xcvr 

$119 

SW-175  Xcvr 

129 

SW-240  Xcvr 

229 

SW-T17  AC 

65 

SVV-12  DC  P/S 

69 

600V   P/S  for  SWI40 

49 

I  w  mw-m  ■  -  r  r  m  ■wr  r-r-wwm -mm  wm-m*  A  i  MIHIII    mi  illil  ■ *m 
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Bob  Balrd  W7CSD 
3740  Summers  Lane 
Klamath    Falls,   Oregon 


The  Poor  Mans  Occasional  Antenna 


Here  are  some  very  cheap  portable  antennas  that  work  well. 


There  are  occasions  when  you  want  an 
antenna  to  use  for  a  short  time  and  you 
would  like  not  to  make  a  major  investment. 
You'll  even  settle  for  something  less  than 
optimum.  Such  situations  are  representative 
of  the  sometimes  mobileer,  the  vacationer 
in  the  woods  or  at  the  beach,  the  short  time 
renter  and  the  guy  with  limited  real  estate. 

The  sometimes  mobileer 

Many  of  us  cringe  at  the  idea  of  canni- 
balizing a  good  automobile.  If  you  live  ten 
minutes  from  work,  mobiling  has  no  attrac- 


ts not  very  pretty,   but  this  temporary  antenna 
both  stays  on  the  car  at  60  mph,  and   performs 


we 


Hon  as  a  daily  operation.  On  the  other 
hand  you  go  for  a  vacation  in  the  summer 
or  a  cross  country  trip  for  other  reasons 
three  or  four  times  per  year  and  you  would 
like  to  have  a  mobile  ham  rig.  The  rest 
of  the  time  you  could  care  less. 

re  are  assorted  ways  of  bolting  or 
strapping  in  or  otherwise  securing  the  rig 
inside  the  car  without  permanently  marring 
anything,  which  we  won't  go  into.  But  the 
major  problem  is  the  antenna,  Any  kind 
of  permanent  mount  involves  cutting  holes 
in  the  body,  purchasing  an  $8  to  $12  mount 
and  another  $8  to  $12  antenna  and  mount- 
ing same.  It  is  easy  to  get  $25  tied  up  in 
a  mobile  antenna.  Now  for  23  cents  apiece 
you  can  buy  a  couple  of  rubber  suction 
cups  and  for  less  than  $4  you  can  buy  a 
9  foot  fiber  glass  fishing  pole  blank.  If  you 
wrap  the  fishing  pole  with  the  proper 
amount  of  wire  you  can  get  it  to  resonate 
on  any  band  and  what's  more  it  will  radi- 
ate as  well  as  any  store  bought  antenna  you 
might  get.  For  over  30  years  W7CSD  has 
been  hamming  but  never  before  mobile*  We 
decided  to  give  it  a  try.  The  photos  show 
the  lash  up.  The  bottom  is  the  remains 
of  one  section  of  a  GI  antenna  upon  which 
the  fiber  glass  pole  fits  snugly  with  the 
help  of  a  little  bit  of  tape  for  shimming. 
We  formed  a  hair  pin  of  heavy  wire  around 
the  bolt  in  the  bottom  suction  cup  bringing 
the  ends  together  and  pushing  about  6  inches 
or  so  up  into  the  metal  rod.  The  top  suc- 
tion cup  is  'liay wired"  to  the  metal  rod 
and   a    piece   of  cord   is   tied   to    the    door 
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handle  to  make  sure  that  nothing  blows 
away.  Likewise  a  cord  or  strap  connects  to 
the  lower  cup  and  runs  under  the  door  and 
ties  to  the  door  handle  or  window  crank 
inside,  Suction  cups  will  hold  by  themselves 
up  to  60  miles  per  hour  but  may  come 
loose  at  higher  speeds.  Secured  with  cord 
in  this  way  you  can  travel  at  any  speed. 
The  transmission  line  is  two  pieces  of  RG- 
59  in  parallel  which  approximates  36  ohms 
and  a  good  match  for  the  whip.  The  line 
is  only  about  6  feet  long  anyway.  The  inner 
wires  connected  together  clip  on  to  the  end 
of  the  winding  on  the  pole  and  the  shield 
clips  to  the  chrome  gutter.  Windows  may 
be  cranked  nearly  shut  or  left  open.  Now 
about  the  pole  itself,  By  the  well  known 
method  of  trial  and  error  we  decided  to 
wind  16  feet  of  wire  evenly  spaced  on  the 
pole  for  a  20  meter  quarter  wave.  We  then 
ran  a  single  turn  between  the  whip  and 
the  gutter  and  placed  the  grid  dipper  coil 
thru  the  loop,  It  dipped  beautifully  at  21 
MHz.  So  we  had  a  15  meter  antenna.  We 
soldered  on  at  this  point  and  wound  a  few 
more  close  spaced  turns  and  dipped  at  14 
MHz*  Actually  we  can  use  either  tap  and 
we  resonate  at  21.35  MHz  on  the  top  tap 
and  14.3  MHz  on  the  bottom.  We  have 
worked  all  over  the  U.  S.  and  one  KP4 
from  W7  land  on  15  and  20  meters  with 
this  arrangement.  However  the  ignition 
noise  while  in  mo l  ion  is  as  yet  an  unsolved 
problem.  The  second  whip  wound  for  40 
meters  works  equally  well  and  there  is  no 
ignition  problem.  This  time  we  started  out 
with    50    feet    of    wire    and    finally    wound 


the  pole  four  times  before  achieving  the  de- 
sired frequency.  We  finally  spaced  con- 
siderably closer  at  the  lower  end  of  the 
whip,  60  feet  evenly  spaced  would  be  pretty 
close.  There  is  no  question  about  getting  a 
dip  at  the  resonant  point;  it  is  very  posi- 
tive. Once  completed  the  whole  assembly 
can  be  installed  or  removed  in  a  matter 
of  minutes.  We  have  received  S9  reports 
from  the  Mexican  border  and  the  Canadian 
bolder  both  at  the  same  time  on  40  meters 
in  the  middle  of  the  day.  I  doubt  that  a 
fancy  store  bought  job  could  do  any  better. 

The  vacationer 

There  are  those  who  go  to  a  beach  or 
mountain  cabin  and  rely  on  Reddy  Kilowatt 
to  furnish  energy.  Of  course  the  fiber  glass 
whip  would  work  here  too.  There  is  no  ques- 
tion about  it  for  the  higher  frequencies  the 


The    makings    of    an    inexpensive     (18*)    vertical 
antenna. 
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ground  plane  is  the  best  bet  if  you  are 
in  a  hurry.  Of  course  there  are  those  who 
still  have  the  old  screw  together  GI  whip; 
they're  ok  too.  Another  stunt  is  to  hang  a 
quarter  wave  of  wire  between  two  trees,  in 
a  vertical  position,  A  novel  idea  is  to  find 
a  16  foot  2  x  2  or  even  a  1  x  2  and  pull 
out  16  feet  of  kitchen  type  aluminum  foil 
and  wrap  it  length  ways  around  the  lumber, 
clothes  pole,  sapling  or  whatever.  Support 
it  in  a  vertical  position  with  some  cord  guys, 
string  out  3  or  4  radials,  connect  hot  wire 
to  the  foil  and  shield  to  the  radials.  With 
a  transmission  line  of  less  than  6  feet  be- 
tween the  xmtr  and  the  ground  plane  a 
16  foot  vertical  will  work  equally  well  on 
either  15  or  20  meters.  Of  course  the  SWR 
on  15  will  not  be  good  but  who  cares  with 
6  feet  of  line.  Any  pi  net  will  load  into 
it  We  have  worked  the  whole  Pacific  on 
15  with  this  kind  of  a  lash  up,  Last  bt.it  not 
least  is  the  trusty  dipole  for  low  frequencies. 
One  sneaky  way  is  to  use  some  300  ohm 
ribbon  and  run  out  the  necessary  60  odd 
feet  either  side  of  center  then  clip  out  a 
section  of  one  wire  at  the  33  foot  distance 
and  you  have  a  75—40  meter  dipole  which 
will  also  work  very  well  on  15  meters.  Here 
again  lets  do  it  the  cheap  way.  Use  72 
ohm  ribbon.  It  looks  awful  small  but  actual- 
ly it  will  stand  about  10,000  volts  without 
breaking  down  and  you  can  even  get  away 
with  feeding  it  a  kW.  Why  mess  with  bulky 
and  expensive  co-ax?  You  can  ground  one 
side  of  ribbon  in  your  pi  network  and  it 
will  work  just  as  well  as  co-ax.  How  do 
we  get  it  up?  Climbing  trees  is  for  kids. 
If  you'iv  a  kid  ok.  Otherwise  do  it  some 
other  way.  A  ball  of  binder  twine  is  an 
excellent  thing  to  have  any  way  if  you  are 
camping  or  on  a  vacation.  Throw  a  hammer 


or  other  weight  attached  to  the  twine  thru 
the  branches  of  a  tree  or  over  a  building 
and  hoist  the  flat  top.  If  you  want  to  get 
way  up,  one  method  we  have  found  that  is 
very  effective  is  to  use  a  bow  and  arrow. 
The  arrow  will  pull  a  light  line  over  a 
pretty  high  limb.  Binder  twine  is  cheap 
enough  to  throw  away  when  you  move  on. 
For  a  permanent  support  either  For  a  flat 
top  or  to  guy  a  ground  plane  binder  twine 
loses  its  strength  (and  so  does  polyethylene 
cord). 

The  short  time  renter 

The  fiber  glass  whip  will  work  well  with 
a  few  radials  strung  out  under  it  in  a  fixed 
location.  Also  the  aluminum  foil  ground 
plane  will  last  for  quite  a  while  if  well 
wrapped.  Aluminum  pipe  is  quite  reason- 
able and  if  you  are  on  the  second  floor 
with  a  short  transmission  line  to  the  ground 
plane  the  20—15  idea  will  work  here  too. 
Of  course  an  added  loading  coil  would 
make  the  lower  frequencies  available.  If  the 
only  way  to  go  is  up  and  you  are  permanent- 
ly located,  irrigation  pipe  comes  in  40  foot 
lengths,  A  4  inch  one  could  easily  be  erected 
by  two  men  and  would  be  much  cheaper 
than  a  tower.  A  lot  of  people  are  bothered 
by  the  insulating  problems  of  the  groimd 
plane.  This  is  not  nearly  as  serious  as  one 
might  think.  In  the  first  place  a  ground  plane 
is  current  Fed.  The  voltage  at  the  feed  point 
is  very  low.  Dry  wood  makes  an  adequate 
insulator.  Or  better  yet  boil  the  end  of  the 
post3  to  support  the  ground  plane,  in  para- 
fin. 

All  of  these  low  cost  antennas  will  work 
and  deliver  a   good   signal.   Try   one. 

.  .  ,  W7CSD 


-  60'+ 


300  .n. 
TWIN    LEAD  RIBBON 


60'+ 


f 


BREAK  6H  FROM  END 
USE  BOTH  WIRES  FOR 
STRENGTH     AT    INSULATOR 


BREAK 
(AS    OTHER    END) 


72  jw 

TWfN    LEAD    RIBBON 

(SMALL) 


PI   NETWORK    OR 
PICK-UP    C0JL     OF     XMTR 


Fig.   I.  A  simple  75-40- IS  meter  antenna* 
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Concerning  Service 
on  Ham  Gear 


It  has  been  said  that  a  chain  is  no  stronger 
than  its  weakest  link.  Applying  this  logic  to 
our  ham  business  and  taking  all  factors  into 
consideration  it  seemed  that  customer  service 
was  one  area  that  could  be  strengthened. 

Johnny  Q.  Ham,  in  these  days  of  sophisti- 
cated circuitry,  simply  hasn't  the  means  to 
properly  service  or  repair  his  gear  and  when 
it  breaks  down  and  needs  attention,  Johnny 
wants  it  done  right  and  promptly,  too,  (Isn't 
that  contest  coming  up  next  weekend? ) 

Here  at  Harvard  we  have  several  strong 
points  going  for  those  who  want  prompt  and 
correct  treatment.  We  have  extremely  com- 
petent personnel  each  day  and  evening.  We 
have  the  most  advanced  service  facilities  and 
we  have  a  most  comprehensive  library  of  orig- 
inal manufacturer's  service  notes  or  instruc- 
tion manuals  all  arranged  to  speed  our  work 
and   to  insure  your  satisfaction. 

The  people  working  here  are  all  practicing 
hams  of  long  experience;  they  understand  your 
problems  and,  more  important,  how  to  achieve 
the  original  manufacturers'  goals  of  perform- 
ance. For  example  David  Schilling  has  worked 
on  and  mothered  literally  hundreds  of  R388 
and  R390  receivers,  Charles  Branch  has  a  kit 
of  specially  made  tools  for  cleaning  and  re- 
storing, like  nothing  we  have  ever  seen  before, 
and  when  Charley  cleans  up  your  A4  it  will 
be  just  like  new.  Mervin  McKee,  whose  spe- 
cialty is  sideband  gear,  can  quickly  null  out 
the  unwanted  carrier  and  sideband  and  run  a 
performance  check  on  the  overall  gain  of  your 
SSB  rig.  Our  newrest  lad  Karl  is  particularly 
keen  on  Swan,  National  and  Gonset's  tran- 
sistorized rigs,  and  on  Collins  S  lines.  All  the 
boys  are  proficient  Dick  Tassone  loves  mobile 
installations  and  he's  constantly  looking  for 
that  perfect  noise  free  job- 
Equipment  wise  we  have  solid  state  coun- 
ters to  15  Gc  and  accurate  to  one  part  in  10* 
per   day    (compare    that   with   your   BC221)» 


digital  voltmeters,  digital  ohmeters  and  HP's 
425  micro-micro  amperemeter  that  will  meas- 
ure the  energy  of  a  mosquito's  flight — that  is 
if  we  knew  enough  to  harness  the  critter.  The 
techniques  that  each  person  employ  are  chan- 
nelled to  the  kind  of  job  you  have  for  us. 
The  best  of  Tektronix,  G.  R.,  HP  and  other 
specialized  manufacturers  are  utilized  to  ad- 
vantage. 

So  fellows  if  you  want  your  gear  serviced 
even  though  you  bought  it  elsewhere  and  you 
want  it  done  right  and  quickly  drop  us  a  line, 
or  better  yet  send  the  piece  along  with  a  brief 
run  down  of  the  problem  you're  experiencing. 
Our  charges  are  particularly  modest  consider- 
ing our  investment  in  facilities:  Only  $5.50  per 
hour  plus  replacement  costs.  We're  not  in  the 
service  business  but  proper  service  is  a  neces- 
sary adjunct  to  our  ham  business. 

For  those  who  are  considering  purchasing 
new  gear,  isn't  it  some  consolation  to  realize 
that  these  same  service  men  and  facilities  are 
available  to  fulfill  the  terms  of  our  warrantee? 
Very  few  pieces  of  new  equipment  ever  need 
go  back  to  the  factory  writh  the  time  consum- 
ing process  of  service  and  shipping  two  ways — 
causing  you   needless  delays. 

Prompt  service  is  a  proven  factor  at  this 
company.  Remember  also  that  we  sell  all 
standard  brands  plus  a  full  line  of  accessories. 
We're  New  England's  only  exclusive  ham 
house. 


73 


Herb    Gordon    Wl 


HERBERT  W.  GORDON  COMPAJNY 

Helping  Hams  to  Help  Themselves 

Woodchuck  Hill,  Harvard,  Mass.,  01451 

Telephone  617-456-3548 


FEBRUARY   1967 


87 


Allan  H.  Matthews  V/B2PTU 
R.D.   I,  Waverly,   N.  Y.   14892 


Rewinding  The 
Power  Transformer 


Many  radio  amateurs  feel  that  the  days 
of  rewinding  power  transformers  are  long 
gone,  and  they  may  be  right  in  this,  but 
there  are  still  two  good  reasons  for  "roll- 
ing your  own'*,  when  it  comes  to  certain 
cases.  These  are  expense  and  the  fact  that 
transformers  for  certain  voltages  are  hard 
to  come  by. 

Actually  a  transformer  is  a  simple  de- 
vice. It  consists  of  a  core,  usually  laminated 
iron  or  steel  in  a  power  transformer,  and 
two  or  more  windings  of  suitable  wire 
wound  on  the  core.  The  power  capabilities 
are  determined  by  the  type  of  core  mate- 
rial,  the  size  of  the  core,  and  the  diam- 
eter or  gauge  of  wire  used  in  the  windings. 

As  an  AC  voltage  is  applied  to  the  pri- 
mary, (the  input  winding)  it  causes  a 
magnetic  field  to  expand  around  the  core. 
That  is,  the  core  becomes  magnetized.  As 
the  magnetic  field  expands,  the  magnetic 
lines  of  force  cut  across  the  secondary  or 
output  windings  and  induces  a  voltage 
across  those  windings.  When  the  input  volt* 
age  drops  to  zero  as  our  60  hertz  current 
does  120  times  per  seconds,  the  magnetic 
field  collapses,  the  lines  of  force  once  again 
it  across  the  secondary  windings  and  a 
voltage  of  opposite  polarity  is  set  up  across 


Table 


Wire  gauge 

Current  capacity* 

10 

14*8  amperes 

12 

9iiJ  u 

14 

5.87 

16 

3.69 

IS 

2.32 

20 

1,46 

22 

,918 

24 

-577 

26 

»368 

28 

.228 

30 

.144 

those  windings.  The  process  is  repeated 
again  and  again  as  long  as  an  AC  voltage 
exists  across  the  primary  winding. 

The  ratio  of  the  number  of  turns  of  wire 
on  the  primary  to  the  number  of  turns  on 
the  secondary  will  always  determine  the 
ratio  of  the  voltages  of  the  primary  to  the 
voltages  of  the  secondary.  This  simply  means 
that  the  following  holds  true. 

TURNS  (primary)  =  TURNS  (secondary 
VOLTS  (primary)  ~~  VOLTS  (secondary) 

Knowing  these  simple  facts  and  that  the 
power  capabilities  of  a  transformer  do  not 
change  when  we  rewind  it,  we  can  pro- 
ceed to  rewind  a  transformer,  for  any 
special  application.  Step  by  step  instructions 
are  given. 

1-  First,  figure  your  power,  voltage,  and 
current  requirements.  A  2%  volt  transform- 
er delivering  10  amperes  will  handle  2% 
volts  X  10  amperes  or  a  total  of  25  watts. 
This  means  that  you  must  rewind  a  trans- 
former capable  of  handling  that  much 
power.  Most  television  transformers  are  de- 
signed to  deliver  200  to  300  watts  continu- 
ously, day  after  day,  and  will  handle  much 
more  power  in  amateur  applications, 

2,  Remove  the  shell  covers  from  the  trans- 
former and  identify  the  leads.  Trace  the 
wires  back  into  the  windings.  Usually  the 
filament  winding  for  the  rectifier  tube  is  on 
the  outside,  then  comes  the  6.3  or  12,6 
volt  winding,  then  the  high  voltage  winding 
and  finally  the  primary  or  117  volt  wind- 
ing. These  can  readily  be  identified  by  the 
color  code  in  most  transformers. 


♦Figured  on   700  circular  mills  per  ampere 


v.ir"cn     4#»««»*4*fl«»**»**».d*a*.t ■•*..... ..u*0   Or   X«*D  VOICS 

I  CHOW    iMLttiaiiiiMtaMaaitii »PQ      volts 

M-f  ti\\-<  pV      iiiiiii.itiiitiiiii»ii.iii«iiti«t|iill  I         V  \Ja  Kj 
»»CU         *»■■**•  f  **■**  ■  i  *  i  ***»■■*■  t  t  ******  #e  **•  X  J.  J  ^,1 1       V    UlLugC 

Bed  and  yellow „„  Center  tap  of  HV 

While  this  color  code  is  not  always  used^ 
a  little  work  with  the  voltmeter  will  identify 
all  the  windings* 

3,  Remove  the  paper  covering  the  first 
winding  and  count  the  turns  of  that  wind- 
ing. Divide  the  number  of  turns  by  the 
voltage  of  the  winding.  For  a  typical  5 
volt  winding,  there  may  be  15  turns.  This 
gives  us  15  turns/ 5  volts  or  three  turns  per 
volt*  This  ratio  of  turns  per  volt  will  exist 
on   every   winding   of   the   transformer, 

4.  Multiply  the  number  of  volts  of  your 
new  winding  by  the  number  of  turns  per 
volt  found  in  step  #3.  In  my  case  I  wanted 
2%  volts  for  866A  rectifier  turbes  so  I  used 
T1^  turns  on  the  winding.  The  size  of  the 
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wire  needed  to  carry  the  current  may  be 
obtained  from  Table  1. 

5.  Now  carefully  (ha I)  remove  all  the 
windings  you  are  not  going  to  use.  In  my 
case  I  removed  all  but  the  primary.  You 
may  want  to  save  the  high  voltage  or  a 
winding  already  in  place.  By  saving  a  high 
voltage  winding  and  adding  a  28  volt  wind- 
ing we  can  build  a  nice  transformer  for 
surplus  gear. 

6.  When  you  have  removed  the  windings 
you  no  longer  need,  you  can  disassemble 
the  core.  Using  a  screwdriver  a  light  ham- 
mer, and  a  pair  of  pliers,  force  the  E 
shaped  pieces  out  of  the  core.  Notice  that 
there  are  about  three  E's  facing  one  way 
and  then  three  facing  the  other  direction. 
The  first  few  E's  are  hard  to  remove  but 
the  rest  are  easy.  Also  save  the  cardboard 
caps  usually  found  on  the  ends  of  the  wind- 
ing area. 

?•  Now  carefully  put  on  the  new  winding. 
Formvar  insulated  wire  is  excellent  for  this 
and  may  be  purchased  at  a  local  motor  re- 
winding establishment  or  if  you  can't  find 
it  there,  order  it  from  Allied.  Insulate  be- 
tween each  layer  of  a  winding  and  be- 
tween the  various  windings.  The  easiest  in- 
sulation I  found  to  use  was  Scotch  #33 
tape  but  you  can  obtain  paper  for  the  same 
purpose-  The  \\  inding  may  be  put  on  by  hand 
or  if  it  is  a  high  voltage  winding  with 
many  turns,  the  core  may  be  placed  on  a 
wooden  block  and  chucked  up  in  a  lathe. 
Keep  track  of  the  number  of  turns  or  your 
face  will  be  red  later  on.  Do  not  forget 
your  center- tap  if  you  need  one.  A  piece  of 
well-insulated,  flexible  wire  should  be  used 
and  this  solder  connection  should  be  taped 
well. 

8.  After  the  new  windings  are  in  place, 
tin  the  ends  of  the  wire  and  attach  flexible 
leads  about  twelve  inches  long.  Now  add 
a  final  layer  or  two  of  tape.  In  my  case, 
since  this  winding  would  carry  high  volt- 
several  layers. 
done!  Reassemble  the 
E's  one  way  and  then 
way.  The  last  few  will 
go  in  hard  but  use  all  of  the  core  mate- 
rial. When  this  is  completed,  put  on  the  shells 
and  tighten  the  bolts  that  hold  the  trans- 
former together.  These  will  probably  have 
to  he  retightened  later  as  the  transformer 
is  used,  until  they  are  completely  tight.  If 
they  are  not  tight,  the  transformer  will  buzz. 

10.  Install    the    transformer,    use    it,    and 
think  of  all  the  bucks  you  saved  by  wind- 
vour  own. 


Th 


New  from 

For  10. 15.  anil  20  meters 


age    DC,    I   added 
9.  We  re    almost 

core,   placing   three 
three  the  opposite 


Yes,  here  it  is  from  Mosley  -  •  a  Tri~ 
Band  Trap-Master  beam  (1  KW  AM/ CW 
and  2  KW  P.E.P.  SSB)  featuring  a  NEW 
Mosley  matching  systemf  "Broad  Band 
Matching**  with  coax  fed  balanced  el e* 
ment  for  even  more  antenna  efficiency 
and  additional  gain! 

This  'Classic*  New  addition  to  the  Trap- 
Master  family  of  beamsf  jncorporating  the 
All* Metal  encased  traps  made  famous  by 
the  original  and  still  extremely  popular 
TA-33  beam,  brings  you:  (1)  A  front-to* 
back  of  20  db.  or  better  on  15  and  20; 
75  db,  on  10  meters*  (2)  A  gain  of  8  db* 
over  reference  dipole  or  10.1  compared 
to  isotropic  source.  (3)  A  longer  boom 
for  even  wider  element  spacing.  (4)  A 
SWR  of  7,5/7  or  fceffer.  (5J  Priced  to  fit 
your  budget. 
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The  Drake  L-4  Linear  Amplifier 


Jim  FIsk  WIDTY 
RFD    I,  Box    138 
Rindge,    N.    H.   03461 


The  new  Drake  L-4  linear  amplifier  has 
just  about  all  the  features  you  look  for  in 
a  high  power  rf  amplifier.  Since  this  com- 
pact unit  is  rated  for  continuous  duty,  it 
will  loaf  along  at  2000  watts  PEP  on  single 
sideband,  or  a  full  gallon  on  CW,  AM  and 
RTTY  in  amateur  service.  The  complete  L-4 
amplifier  consists  of  an  rf  power  unit  and 
a  solid  state  high  voltage  supply,  There  is 
a  long  connecting  cable  provided  so  the 
amplifier  may  be  conveniently  located  at 
the  operating  position  with  the  power  sup- 
ply tucked    underneath   out   of  the  way. 

The  Drake  L-4  may  be  driven  to  its  full 
rated  input  on  single  sideband  by  any  trans- 
n litter  that  has  an  output  of  100  watts  PEP, 
For  full  input  on  CWS  AM  and  RTTY,  the 
exciter  must  have  an  output  power  of  75 
watts.  For  maximum  efficiency,  the  50  ohm 
input  impedance  of  the  amplifier  is  matched 
to  the  grounded  grid  power  amplifier  tubes 


through  a  factory  adjusted,  broadband  pi 
network.  There  is  a  separate  network  pro- 
vided for  each  band  and  when  peaked  up 
it  will  cover  the  entire  amateur  band.  To 
cover  other  frequencies  in  the  3.5—30  MHz 
spectrum,  these  circuits  may  be  adjusted 
by  the  operator.  This  is  especially  helpful 
for  those  hams  who  handle  a  lot  of  traffic 
on  the  MARS  frequencies,  The  necessary 
adjustment  is  very  easy  to  make  and  re- 
quires only  an  SWR  bridge;  the  instruction 
manual  gives  complete  details  and  the  en- 
tire procedure  shouldn't  take  more  than 
four  or  five  minutes. 

To  ensure  that  the  udd  order  distortion 
products  are  suppressed  more  than  35  dB, 
a  slight  amount  of  negative  feedback  is 
obtained  in  the  L-4  by  raising  the  grids 
above  ground  with  200  pF  grid  bypass  ca- 
pacitors. In  addition  ?  a  very  effective  ALC 
circuit  is  included  to  prevent  overdrive  and 
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ics  center,  inc. 


FORMERLY 


AMATEUR  ELECTRONICS,  INC. 


NEW   HOME   AT 

2929  N.  HASKELL 
DALLAS.  TEXAS 
PHONE  214-526-2023 

'Everything;  for  the  amateur* 

Walt     WSZYA     •     John     WASOMG  •     John 

K5HIH    •   Jim  W5DMI    •    Pat  WSCt  •    Mack 

Agent     86      •      Ronny      Agent     IV/i  •      Bill 
WASOTF    •    By    W5GQE 


™  HEART 

OF  ANY 
TRANSCEIVER 

IS  ITS 

VfO  STABILITY 

so,  Compare 
the  steady 

"heartbeat' 

of  the 


GALAXY  V 

The  most  Powerful  — Reliable 
Rugged  Transceiver  Anywh 


with  f  hat  of  if s 
strongest  Competitor! 

FOR  DEMONSTRATION  OR  QUOTE 

VISIT-CALL-WRITE  .  .  . 


$ 


420 


80-40-20 

15-10 

Meters 

300  Warts 
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II rake   L-4   S  in*  in  li  rations* 


Fi'eiiut'ricy 

coverage 
Power  Input 


I  *rive 
requirements ; 

1 1 1 1 1 1 1 1 

impedance: 

I  lutput 

impedance: 


Tube   Ihieun: 


Feature 


Power 

requiremem 


Size  and 
weight: 


Price : 


All  amateur  bands  from 
80  through   10  meters. 

2 wails  PEP  SSB,  1000 

watts  dc  on  CWt  AM  and 
RTTY 

100    watts     PEP    BSBi    75 

walls  0Wf  AM  and  KTTY 

50   ohms  unbalanced. 

Adjustable  pi  network  de- 
signed to  load  into  25  to 
100  ohm  unbalanced  loads 
150      ohm      coaxial      lines 

with   SWR  less   than  2:1). 

Two  81(13  or  3-4002  trl- 
odes  operated  in  class  B 
grounded    grid. 

Broadband  input  tuned 
circuit  on  each  band  for 
higrli  efficiency  with  mini- 

m u  m  d I sor t \ on ;  tra nam tt- 
ting  A IX';  rapid  heating- 
filament  I  ubea — 3  seconds 
from  initial  turn  on  to 
full  rated  input;  internal 
antenna    swiching. 

230   volts   ac,   50/60    Hz   I 

15  amperes,  or  115  volts 
;n  ,  50/60  Hz  at  30  am- 
peres. 

Amplifier:    13-1S/16*    X 

X  14-15/16";  weight 
32  pounds.  Power  supply: 
6-3   4"     X      7-7/K"      X      11 

weight  4  3  pounds, 

$695.00 


** 


further  reduce  distortion .  A  small  amount 
of  rf  energy  is  picked  off  the  input  and 
applied  to  a  semiconductor  diode  which  is 
norma II v  reverse  biased.  The  amount  of  re- 
verse  bias  is  controlled  by  the  transmit- 
ting AGC  threshold  control  so  the  point 
where  the  rf  is  rectified  may  be  precisely 
controlled  by  the  operator.  When  the  rf 
exceeds  this  reverse  bias,  the  diode  con- 
ducts and  a  negative  voltage  proportional 
to  the  rf  signal  applied  to  the  grid  appears 
at  the  ALC  output  connector.  This  signal 
may  be  used  with  the  exciter  through  its 
external  ALC  input  to  control  audio  gain. 
The  power  tubes  are  matched  to  the  50 
ohm  output  by  a  conventional  pi  network. 
To  maintain  high  Q  and  high  efficiency, 
the  tank  coil  is  constructed  of  very  large 
diameter  tubing  and  completely  silver  plated. 
A  portion  of  the  rf  output  voltage  is  recti- 
fied and  applied  to  the  output  meter 
through  a  sensitivity  potentiometer.  This 
little  convenience  is  very  helpful  in  obtain- 
ing maximum  output  from  the  amplifier 
since  maximum  output  does  not  correspond 


exactly  with  plate  current  dip. 

An  internal  antenna  changeover  relay  is 
included  in  the  amplifier  to  feed  the  an- 
tenna through  to  the  receiver  when  receiv- 
ing or  when  the  power  is  turned  off.  To 
eliminate  any  diode  noise  which  might  be 
generated  by  the  final  tubes  during  receiv- 
ing, they  are  completely  cut  off  by  apply- 
ing 120  volts  to  their  cathodes  during  re- 
eeive.  Since  the  tubes  used  in  the  final  heat 
tip  to  operating  temperature  in  about  three 
seconds,  it  only  takes  this  amount  of  time 
from  the  completely  off  condition  to  the 
full  rated  input.  This  permits  the  L-4  and 
its  power  supply  to  remain  off  until  it  is 
required  for  communications  (such  as  rare 
DX!),  The  fan  used  to  cool  the  final  is 
amazingly  quiet  and  it's  nearly  impossible 
to  tell  that  it's  on  without  looking. 

The  two  meters  used  to  indicate  plate 
current,  grid  current,  plate  voltage  and  rela- 
tive output  are  of  the  taut-band  type  for 
maximum  reliability  and  long  life.  This  type 
of  meter  movement  has  virtually  no  friction, 
so  the  operator  is  assured  of  accuracy  and 
repeatability.  The  upper  meter  always  in- 
dicates final  plate  current,  while  the  lower 
one  may  be  switched  to  read  grid  current, 
plate  voltage  or  relative  output. 

Tuning  up  the  Drake  L-4  is  a  real  snap 
and  only  takes  a  couple  of  seconds.  Since 
the  input  stages  are  broadbanded  and  pre- 
sent an  essentially  flat  50  ohm  load  to  the 
exciter,  if  the  exciter  is  properly  loaded 
into  a  50  ohm  transmission  line  with  low 
SWR,  turning  on  the  L-4  has  no  effect  on 
exciter  tuning.  After  waiting  three  seconds 
for  filament  warm  up,  you  can  hit  the  switch, 
load  the  antenna,  tune  for  a  dip  and  call 
CQ.  By  checking  your  plate  current  and 
plate  voltage,  your  final  dc  input  may  be 
easily  calculated  from  the  chart  that  the 
Drake  Company  provides  in  the  instruction 
manual.  This  chart  takes  into  account  am 
fluctuations  in  line  voltage  (and  therefore 
plate  voltage)  so  that  the  full  legal  limit 
under  various  conditions  may  be  easily 
calculated. 

Although  the  high  voltage  power 
may  be  operated  from  either  a  115 
volt  line,  the  230  volt  system  is 
mended  for  best  supply  regulation,  In  fact, 
when  the  L-4  arrives  from  the  fattorv,  it  is 
connected  for  230  volt  operation.  For  115 
volt  operation,  it  is  only  necessary  to  move 
a  couple  of  the  jumpers  on  terminal  strips 
in  the  power  supply  and  rf  power  unit. 
However,  if  a  115  volt  circuit  is  all  that  is 
available,  it  must  be  fused  for  30  amperes, 


supply 
or  230 
recom- 
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the  circuit  conductors  should  not  be  less 
than  number  10  and  no  other  equipment 
should  be  operated  from  the  circuit.  Do  not 
operate  the  L-4  from  a  standard  115  volt 
light  circuit  because  the  circuit  conductors 
are  not  large  enough  to  safely  carry  this 
load. 

Most  homes  are  equipped  with  230  volt 
service  for  either  an  electric  stove  or  a 
clot  Iks  dryer,  so  it's  a  relatively  easy  mat- 
ter to  have  an  electrician  run  a  230  volt 
line  into  your  shack.  Another  solution,  and 
one  that  I  have  used  is  to  make  a  230  volt 
extension  cord  using  three  conductor,  num- 
ber 14  house  wire.  When  230  volts  is  re- 
quired, all  you  have  to  do  is  unplug  the 
clot  lies  dryer  and  plug  in  your  extension. 
This  is  not  the  most  convenient  method  in 
the  world,  but  it  does  work  temporarily 
until  you  can  get  an  electrician  to  put  anoth- 
er line  in.  Be  sure  to  use  large  230  volt 
plugs  and  sockets  on  the  extension  cord 
so  no  one  can  plug  a  115  volt  appliance 
into  this  line. 

The  proof  of  the  pudding  of  any  ampli- 
fier of  course  is  in  the  operating,  and  this 
is  where  the  Drake  L-4  really  shines.  In 
amateur  operation,  probably  the  toughest 
conditions  are  those  when  a  rare  dx  station 
is  on  and  dozens  of  fellows  are  calling  him. 
Obviously,  the  strongest  signals  will  con- 
sistentlv  work  the  rare  ones  first.  Another 
good  test  is  over  difficult  paths;  from  the 
east  coast  for  example,  propagation  into 
the  south  Pacific  area  is  usually  open  less 
than  an  hour  each  evening.  Assuming  a  good 
location  and  a  good  antenna,  the  station 
that  can  consistently  work  into  Tahiti,  Samoa 
and  Fiji  from  New  England  has  a  power 
amplifier  that  is  really  putting  out.  The  L-4 
performed  magnificently  in  a  recent  dx  test 
and  added  several  new  ones  to  the  W1DTY 
countries  list,  including  several  from  the 
elusive  south  Pacific.  Running  phone  patches 
is  another  test  where  the  Drake  L-4  comes 
away  with  flying  colors.  On  20  meters  in  the 
evening  it  is  difficult  to  find  many  spots 
that  are  void  of  QRM.  Therefore,  to  run 
a  phone  patch,  even  locally,  you  have  to 
have  an  outstanding  signal.  Here  again  the 
Drake  does  a  very  nice  job,  providing  strong 
readable  signals  where  lower  power  and 
lesser  amplifiers  just  wouldn't  do  the  job, 
For  the  amateur  who  works  dx  or  other- 
wise must  work  over  difficult  paths,  the 
Drake  L-4  linear  amplifier  may  be  just  the 
answer.  It  certainly  has  done  an  outstand- 
ing job  forme, 

.  .  .  W1DTY 
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You're  on  TV 


Just  thinkl  Televising  your  family  crnd  relatives  on 
the  living  room  TV  set  with  YOUR  OWN  TV  CAMERA, 
Interested??  No  mailer  whether  you're  considering  a 
camera  built  primarily  from  junkbox  parts  or  from  a 
complete  kil,  ATV  RESEARCH  has  fust  what  you  need. 
Over  8  different  tube  and  transistor  models  to  select 
from.  STARTER  KITS  SI 8.95  up  .  •  .  MAJOR  COM- 
PONENTS KITS  S5S.25  up  ,  .  *  COMPLETE  KITS 
{transistorized    &    printed   circuit)    SI 49; 50   up. 

Get  started  in  this  FASCINATING  HOBBY  today  by 
writing  for  a  copy  of  our  NEW  1967  catalog.  It  con- 
tains a  comprehensive  fisting  of  kits,  lenses,  vidicon 
tubes,  tripods,  focus  deflection  coils  (both  regular  and 
slow  scan);  plus  plans,  automatic  light  kits,  charts, 
etc.   Please  include    10c   to  cover  cost  of   mailing. 

Established   dealer   inquires   invited* 
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OFFERS 


The  Hammarlund  HQ-170A  offers  the  Amateur  a 
practically  endless  combination  of  tuning  techniques 
whereby  optimum  reception  of  SSB/CW  &  AM  MCW 
may  be  achieved.  Selectable  Sideband,  Full  dial 
coverage  6  thru  160  meters,  plus  2  meter  calibration. 
Built-in  100  kc  Crystal  Calibrator.  Automatic  Noise 
Li  miter,    and    many    other    features, 

HQ-170A  S369.00 

HQ-170AC     with     24     hour     clock/timer     S379.00 

Also    in    stock: 

HQ-170A-VHF  $429.00 

HQ-170AC-VHF  with  24  hour  clock/timer  $439.00 

(VHP   Series:    From  2   to    160   meters) 

"Used     Equipment     Special" 

HQ-I00C  $10500 

HQ-140X  $124.95 

Write    for     Latest    Complete     List 
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Bob  Baird  W7CSD 
Oregon    Technical    Instltuto 
Klamath  Falls,  Oregon 


The  Carrier  Again 


W7CSD's  article,  "Amplitude  Modulation  vs.  the  Carrier/1 
in  the  October  73  generated  a  lot  of  mail.  Here's  some 
further  discussion  of  the  topic. 


OK  fellas,  I  get  the  message.1  If  you're 
a  school  teacher  this  happens  at  least  once 
a  week.  So  you  take  another  approach.  Let's 
start  over  again  in  the  reverse  order.  Let's 
start  out  with  what  we  know  we  have  and 
see  if  we  can  find  out  what  we  started 
with.  A  mathematical  example  will  put 
everything  in  focus. 

Let's  assume  we  have  a  100  watt  carrier, 
100%  sine  wave  tone  modulated  working 
into  a  100  ohm  load.  Now  I  know  they  don't 
make  100  ohm  coax  but  this  is  a  handy 
figure  for  us  to  work  with.  First,  we  all 
can  agree  that  this  signal  consists  of  a 
carrier  and  two  sidebands.  In  this  case  (most 
of  us  will  agree  anyway)  we  have  a  100 
watt  carrier  and  two  25  watt  sidebands. 
Since  a  scope  looks  at  voltage,  let's  reduce 
this  to  power  in  terms  of  voltage  and  re- 
sistance or  E2R  =  P.  Solving  for  E  we  find 

1-  See    W7CSD*s    article    on    page    82    in    the 
October  73. 
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Fig.    I.   Sum    of  two   vectors, 
gram  graphic  solution. 


This  is  a    parallelo 


that  E  =  V  RP.   In  the  case  of  the  carrier 

E  =  V  100  x  100  or  Ec  =  100  volts.  Each 

sideband  E  —  V  25  x  100  or  E*»,  -  50  volts, 
This  will  come  as  no  surprise  to  most  of 
us. 

Now  we  know  that  we  can  represent  any 
ac  voltage  as  a  vector  (actually  a  rotating 
vector  or  more  properly  called  a  phasor). 
If  we  have  several  vectors  to  add  we  can 
add  them  up  by  several  geometric  means; 
the  simplest  is  to  form  a  para  lie  1-ogram  as 
shown  in  Fig;  1.  The  diagonal  is  the  vec- 
tor sum. 

Now  if  all  parts  of  the  circuit  are  at 
the  same  frequency  we  can  treat  the  vec- 
tors as  though  they  were  standing  still  and 
add  them  up  and  say  this  is  what  a  meter 
will  read  if  you  put  it  in  the  circuit  here. 
However  if  we  are  considering  adding  vec- 
tors at  different  frequencies  we  can  only 
do  so  an  instant  at  a  time.  In  our  AM 
signal  (sine  wave  tone  modulated)  we  have 
three  components  at  three  different  fre- 
quencies. They  must  add  up  to  the  modu- 
lated wave.  Let  us  use  Vcj  the  carrier  volt- 
age, as  a  reference  vector.  Remember  that 
il  is  rotating  but  we  can  treat  it  as  if  it 
were  standing  still  if  we  use  it  as  a  refer- 
ence. Then  vectors  of  other  voltages  at 
other  frequencies  are  rotating  faster  or 
slower  than  the  reference.  Now  let's  see 
what  the  vector  sums  are  for  several  in- 
stants in  time.  At  time  Ti  we  find  V*  in 
reference  position,  V«,  the  upper  sideband 
pointing  to  the  left  and  rotating  counter- 
clockwise (by  trigonometry  counter  clock- 
wise is   considered  positive  and   the  upper 
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Fig.   2*   Modulation    envelope    plotted   from    Instantaneous   amplitudes    by    vector    addition.    The    color 
overprint  gives  the  vector  sum  indicated  by  V  with  a  short   bar  over  It. 


sideband  is  higher  in  frequency  and  there- 
fore rotating  faster  than  the  carrier)  and 
Vl,  the  lower  sideband  is  pointing  to  the 
right  and  rotating  clockwise  (slower  than 
the  carrier).  The  vector  sum  is  the  carrier 
itself  or  we  are  going  thru  the  zero  mod- 
ulation point.  45  *  later  at  T^  we  see  the 
resultant  is  a  small  fraction  of  the  carrier 
and  we  are  in  the  negative  modulation 
area.  At  Ts  the  sidebands  completely  cancel 
the  carrier  and  we  have  100%  negative 
peak.  At  T*  we  have  the  same  condition 
as  Ti.  At  Tc  we  have  the  same  condition 
as  at  Ti.  At  Ta  the  resultant  is  greater  than 
the  carrier  and  is  in  the  positive  modulation 
region.  At  T?  all  vectors  add  directly  and 
we  have  twice  the  amplitude  of  the  carrier. 


Replacing  Halyards 

Replacing  halyards  has  always  been  a 
problem  because  a  knot  will  not  pass 
through  the  pulley  hole,  I  have  been  using 
nylon  ski  rope  which  only  costs  several 
cents  a  foot  and  lasts  for  years.  I  found 
that  when  it  had  to  be  replaced  I  could 
cement  the  two  pieces  of  rope  together  by 
using  a  small  piece  of  Nylon  twine  between 
them.  The  small  twine  is  inserted  in  the 
ends  of  the  ropes  and  a  match  held  under- 
neath it  until  it  becomes  sticky.  In  a  lew 
minutes  it  will  solidify  and  be  secure.  Now, 
by  pulling  on  the  old  rope,  the  new  one 
will   come  right   on   through   the   pulley. 

.  ,  .  Ed  Marriner  W6BLZ 


100%  positive  peak  many  other  points  in 
time  could  be  taken.  Thus  we  generate  the 
well  known  AM  envelope  by  vectorially  add- 
ing the  side  bands  and  the  carrier.  Note, 
the  carrier  is  there  all  the  time.  The  ques- 
tion immediately  arises,  What  happens  if 
you  over  modulate?  Now  you  cease  to  talk 
about  two  discrete  sideband  frequencies, 
upper  and  lower.  You  are  now  making  a 
square-bottomed  envelope  and  additional 
sidebands  (splatter)  are  generated.  What 
ever  these  additional  sidebands  may  be  they 
will  make  the  vector  sum  of  the  carrier 
and  all  sidebands  add  up  to  zero  on  the 
negative  peaks  and  the  carrier  will  still 
be  there, 

.  .  .  W7CSD 
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Jim  Kyle  K5JKX 
1236  NE  44th 
Oklahoma  City,  Olcla. 


A  Simple 
Current  Controller 


Frequently   the   experimenting  ham   finds 
need   of  a   device  to  control  current  in   a 
circuit,    rather    than    voltage.    One    example 
of  such  a  need  is  in   a   RTTY   local  loop, 
where  current  should  be  maintained  at  60 
mA  (for  a  Model  15)  even  though  line  volt- 
age, and  as  a  result  the  dc  supply  voltage 
available   for   the   loop,   may  vary.   Another 
example  is  the  bleeder  resistor  of  a  power 
supply,   which   must   always   draw   a   mini- 
mum   current   but    which    is    only    wasting 
power  if  more  than  that  minimum  is  drawn. 
The  conventional  approach  to  this   situa- 
tion is  to  use  a  voltage  much  higher  than 
desired  across  the  load,  and  drop  it  through 
a  high-valued  resistor.   For  instance,  RTTY 
circuits  often  use  a   125-volt  supply  and  a 
2000-ohm  resistor,  so  that  60  mA  can  flow 
under     short-circuit     load.      Small     voltage 
changes  then  result  in  little  current  change. 
In   the   case  of  the  bleeder  resistor,   the 
resistor    value    is    merely    figured   so    as    to 
draw     minim  um     permissible     current     with 
the  minimum  voltage  expected.   As  voltage 
rises,  so  does  bleeder  current,  but  we  don't 
worry  too   much   about   the  wasted   power. 
However,    because   of   the    unusual    char- 
acteristics   of    tetrode,    pentode,    and    beam- 
power    tubes,    it's    simple    to   build    a    true 
constant-current     generator,     or     controller, 
which  can   be  set  for  any  desired  amount 
of  current  and   will   maintain   current  flow 


NE-2TS  AS 
NECESSARY 


Fig.    I.  A  simple  current  controller. 


very  close  to  that  value  regardless   of  the 

voltage  applied. 

Some  extra  voltage  is  still  needed  to  op- 
erate the  tube,  but  it's  usually  much  less 
than  needed  to  assure  reasonably-constant 
current  under  voltage  variations,  were  the 
conventional   resistor   hookup   employed. 

The  controller  works  because  a  tube  with 
a  screen  grid  will,  if  both  screen  and  con- 
trol grid  voltages  are  fixed,  maintain  a  con- 
stant current  flow  regardless  of  plate-to- 
cathode  voltage  (except  at  extremes  of  op- 
erating characteristics).  Actually,  the  cur- 
rent isn't  absolutely  constant-but  if,  in- 
stead of  holding  control-grid  voltage  fixed, 
we  obtain  it  by  means  of  cathode  bias  so 
that  the  bias  increases  as  plate  current 
does,  then  the  cathode  current  will  remain 
virtually  constant  throughout  the  tube's  op- 
erating range. 

The  circuit  is  shown  in  the  schematic. 
No  parts  values  are  given  because  they  will 
depend  entirely  on  the  individual  applica- 
tion. The  tube  can  be  any  screen-grid  type 
which  will  pass  the  desired  amount  of  cur- 
rent; in  general,  TV  horizontal-output  tubes 
seem  to  work  best  as  their  effective  ampli- 
fication is  high.  However,  the  6V6  is  also 
excellent. 

The  screen  voltage  should  be  chosen  to 
allow  the  desired  current  to  pass  with  the 
grid  voltage  placed  about  halfway  between 
zero  and  cutoff.  It  should  be  regulated  by 
a  string  of  NE-2's  or  VR  tubes  as  shown 
so  that  it  won't  vary  with  the  current.  Rl 
is  simply  a  dropping  resistor  and  should 
be  chosen  so  that  the  NE-2's  all  light  under 
operating  conditions. 

The  value  of  R2  will  determine  the  range 
of  current  control  possible.  Its  maximum 
setting  should  be  such  that  cutoff  voltage 
for  VI  will  be  developed  by  the  minimum 
current  desired.  Then  with  the  arm  toward 
Vis  cathode,  current  will  increase,  and 
with  maximum  resistance  in  the  circuit,  cur- 
rent will  be  at  a  minimum. 

To  see  just  how  this  works,  let's  plug 
in  a  few  numbers.  Let's  assume  we're  using 
a  6V6  for  VI,  and  are  holding  its  screen 
voltage  at  250  volts.  Furthermore,  we  want 
to  have  20  mA  current  flowing  in  the  ex- 
ternal circuit. 

A  look  at  the  curves  for  the  6V6  shows 
that  with  a  screen  voltage  of  250  volts, 
and  the  same  voltage  on  the  plate,  a  grid- 
to-cathode  bias  of  20  volts  will  allow  20 
mA  of  current  to  flow.  This  20  mA  will 
develop  the  required  20  volts  across  a  1000- 
ohm   cathode   resistor,   so   we  use   a    1000- 
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ohm  unit  for  R2  and  bring  the  grid  back 
to  the  lower  end  (with  a  larger  pot,  we 
set  it  for  1000  oluns  between  grid  and 
cathode) . 

Now  if  the  load  should  attempt  to  make 
current  increase  to  say  25  mA,  the  grid 
bias  voltage  would  also  increase  to  25,  re- 
ducing current  flow  to  about  9  mA.  Ol 
course,  as  the  current  flow  dropped  the  grid 
bias  would  drop  accordingly,  so  that  as 
current  passed  20  ma  going  down  the  grid 
bias  would  be  back  at  our  20-volt  starting 
point  and  the  practical  effect  would  be  that 
the  current  never  got  a  chance  to  change 
at  all. 

If  the  voltage  applied  to  the  current- 
control  and  load  together  were  to  increase 
so  that  there  were  400  volts  across  the  6V6 
instead  of  250,  the  20-volt  bias  would  still 
hold  current  to  21  mA.  However,  21  mA 
of  current  would  increase  bias  to  21  volts, 
which  would  result  in  current  dropping  to 
about  18  mA,  and  as  before  it  would  stop 
before  dropping  so  low.  The  stop  this  time 
would  n't  be  right  at  20  mA,  but  would  oc- 
cur at  approximately  20.05  mA— which  is 
fairly  close  control! 

Should  we  want  to  deliberately  increase 
the  current  from  20  to  say  40  mA,  the 
curves  tell  us  that  grid  bias  should  be  13^ 
volts.  Ohm's  Law  tells  us  that  about  338  ohms 
is  the  size  resistor  needed  to  develop  13% 
volts  with  40  mA  flowing,  so  that's  the 
setting  for  R2. 


Now  an  increase  in  load  current  from 
40  to  60  mA  would  give  us  a  bias  increase 
to  20Y4  volts,  which  would  in  turn  reduce 
current  to  about  20  mA,  and  on  the  way 
down  things  would  lock  up  at  40  mA  where 
they  started,  just  as  before. 

Thus,  by  making  R2  adjustable,  we  can 
dial  the  amount  of  current  we  want  to  flow 
in  the  circuit,  and  the  controller  keeps  that 
current  constant 

Should  supply  voltage  drop  so  low  that 
the  screen  voltage  of  VI  drops  out  of  regu- 
lation, the  gadget  fails.  This  can  be  over- 
come by  supplying  the  screen  from  a  sepa- 
rate source,  because  plate  voltage  can  be 
allowed  to  drop  far  below  the  screen  value 
before  the  device  stops  working.  However, 
in  many  applications  the  major  problem  is 
a    change    in    current    drawn    by    the    load, 

Used  as  a  bleeder  resistor,  this  circuit  will 
draw  only  the  amount  of  current  it  is  de- 
signed to  pull  no  matter  how  high  the  sup- 
ply voltage  goes  (until  VI  blows  up  from 
overvoltage   around    1500   volts   or  so!). 

Second-baud  6L6's  are  cheaper  than  25- 
watt  resistors,  and  far  cheaper  than  100- 
watt  bleeders.  The  wattage  requirement  in 
a  bleeder  comes  primarily  from  the  power 
thrown  away  by  excess  current  at  highest 
voltage;  this  hookup  will  let  a  single  6L6 
bleed  a  750-volt  supply,  without  wasting 
any  current  either. 


What's  New  for  You? 

This  second  of  our  monthly  columns  de- 
voted to  any  topics  of  special  interest  to  the 
technically-minded  ham  will  be  a  bit  short 
as  the  first  announcement  of  the  column 
didn't  reach  readers  in  time  for  them  to 
submit  items.  Well  be  looking  for  some- 
thing from  you  in  next  month's  73. 

This  column  is  interested  in  short  notes 
about  new  semiconductors,  newly  available 
surplus,  technical  nets,  technical  meetings, 
new  records,  comments  about  articles  that 
have  appeared  in  73,  notes  about  equip- 
ment and  other  topics.  Please  make  your 
comments  short  and  get  them  in  to  us  early. 
The  deadline  for  items  for  the  next  possible 
issue  of  73  (April)  is  the  10th  of  Febru- 
ary, 

Paul  Franson  WA1CCH 

Correction 

The  "Home  Brew  Rectifier*'  described  on 


page  52  of  the  November  issue  is  wired 
for  a  negative  output  voltage  rather  than 
positive.  If  you  wish  to  wsv  this  circuit  for 
B+,  reverse  the  diodes. 

Attention  Galaxy  Owners 

Owners  of  Galaxy  2000  Linears  and  Gal- 
axy remote  VFO's  should  write  for  service 
bulletin  6-1,  which  gives  some  useful  in- 
formation including  the  use  of  the  remote 
VFO  on  RTTY,  Write  Owen  L.  Meyerson, 
Galaxy  Electronics,  10  South  34th  Street, 
Council  Bluffs,  Iowa  51504, 

Correction 

In  the  article  by  WIOOP  in  the  September 
73,  "Add  AGC  to  your  receiver/*  the  diodes 
in  Fig.  2  on  page  27  are  reversed. 

Correction  to  Correction 

Sigh.  The  correction  on  page  113  in  the 
December  issue  is  wrong.  The  N-channel 
and   P-channel   FET*s   are  reversed* 
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Tom  Lamb  K8ERV 

1066    Larchwood    Rd. 
Mansfield,  Ohio 


Equalizing  AFSK  Tones 


Common  methods  of  teymg  audio  oscillators  for  AFSK  bad  to  unequal  mark 
and   space  amplitudes.  This   article   describes  a   simple   method   to   avoid   this, 


The  common  method  of  obtaining  an  audio 
frequency  shift  signal  is  to  switch  the  tun- 
ing capacitance  of  an  audio  L-C  oscillator, 
as  shown  in  Fig.  1.  The  space  frequency 
(2975  Hz)  is  formed  by  L-G,  while  the 
lower  mark  frequency  (2125  Hz)  is  formed 
by  L-(Ci+C*),  While  adding  C*  lowers  the 
frequency,  it  unfortunately  lowers  the  cir- 
cuit impedance  which  usually  lowers  the 
Mark  output  level-  I  say  "usually",  because 
it  depends  on  the  oscillator  circuit  and  the 
circuit  Q.  This  reduced  mark  output  can 
cause  distortion  in  the  receiver  TU,  and 
lowers  the  mark  S/N  ratio, 

A  review  of  the  literature  shows  that 
this  mark-space  amplitude  difference  is 
either  neglected  or  equalized  by  a  C  or  LC 
network  in  the  oscillator  output.  I  would 
like  to  propose  a  much  simpler  method  of 
tone  equalization. 

The  Twin  Citv  AFSK  circuit  was  used 
as  a  typical  oscillator  for  tests,  with  the 
keying  circuit  temporarily  omitted  (Fig.  2). 
The  mark  amplitude  was  measured  at  3  dB 
below  the  space  amplitude.  Let's  see  what 


Fig,  [.  The  common  method  of  obtaining  an  audio 
frequency  shift  for   RTTY. 


can  be  done  about  this. 

Instead  of  thinking  of  the  mark  ampli- 
tude as  being  too  low,  let's  consider  the 
space  amplitude  to  be  too  high,  and  look 
for  an  easy  way  to  lower  it  Adding  re- 
sistor Ri  (Fig,  2)  across  the  switch  dors 
the  trick.  The  mark  circuit  (L-CiCa)  is  not 
affected,  but  the  Space  circuit  now  has  its 
Q  lowered  by  Ri  in  series  with  C*.  As  the 
value  of  Ri  is  decreased  from  a  very  high 
value  the  space  amplitude  drops  quickly, 
but  the  space  frequency  is  almost  unaffected, 
as  shown  in  Fig,  3.  For  tliis  particular  cir- 
cuit the  tone  amplitudes  will  be  equal  if 
Ri  is  125kfi,  The  space  frequency  shift  due 
to  RiC*  is  only  3%  Hz. 

Now  let's  continue  with  the  diode  keying 
circuit  of  the  Twin  City  circuit.  Fig.  4.  R* 
loads  the  space  circuit  through  the  keying 
diodes,  Di  and  D*.  The  circuit  characteristics 
were  first  measured  using  silicon  TV  diodes 


10  It 


Fig.  2.  Oscillator  section  of  Twin  City  AFSK  less 
keying  diodes. 


401  100* 
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Fig.  3.  Effect  of  tuned   circuit  loading  an  ampli- 
tude. 
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(Texas  Instruments  U-213)  for  Di  and  Da, 
with  the  results  shown  in  Fig.  5,  Note  that 
the  mark  and  space  tones  will  be  equal  in 
amplitude  if  Ri  is  250ka 

Next  germanium  1N35  diodes  were  tried. 
These  are  similar  to  the  Twin  City  lN54*s, 
which  I  didn't  have.  Fig.  5  shows  that  the 
germanium  diodes  load  the  space  circuit, 
due  to  their  low  back  resistance.  Ri  should 
be  about  85kn  for  equalization,  but  this 
will  vary  with  the  particular  diodes  used, 
(The  voltage  across  the  oscillator  circuit  is 
a  bit  high  for  lN54s  and  lN35*s),  If  fL 
is  39kfi  as  shown  in  the  Twin  City  circuit, 
the  space  amplitude  will  be  about  3  dB 
below  the  mark,  just  the  opposite  of  the 
usual  situation. 


Fig.  4.  Twin  city  keying  circuit. 

While  the  proper  value  of  Ri  will  vary 
with  the  circuit  used,  I  believe  an  equaliz- 
ing value  can  be  found  for  almost  any  os- 
cillator and  keying  circuit.  Remember  that 
equal  mark-space  percentages  of  modula- 
tion are  the  goal*  If  your  speech  amplifier 
is  not  flat,  this  system  will  permit  the  proper 
amplitude  adjustments. 
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Fig,  5.  Effects  of  diode  loading  on  space  amplitude. 


Cutting  Holes  in  Window   Screens 


When  you  bring  a  transmission  line  into 
the  shack,  many  times  the  most  obvious 
route  goes  right  through  a  window  screen, 
Much  to  the  consternation  of  the  XYL, 
many  hams  are  apt  to  stick  a  screw  driver 
into  the  screen  and  spread  the  strands  a 
little  bit  A  neater  method  is  to  use  a  con- 
ventional chassis  punch  about  a  half  inch 
in  diameter.  To  prevent  the  strands  from 
unraveling ,  several  techniques  may  be  used. 


If  the  screen  is  brass  or  copper,  the  strands 
around  the  opening  may  be  soldered  to- 
gether. For  aluminum  or  plastic  screens, 
a  little  bathtub  caulk  does  a  marvelous  job. 
If  care  is  taken  in  choosing  the  size  of  the 
chassis  punch,  the  cable  will  fit  snugly  in 
the  opening  and  no  insects  will  get  in. 
Furthermore,  if  the  hole  is  placed  near  one 
of  the  comers,  it  may  be  patched  up  later 
with  little  notice.         .  «  .  Jim  Fisk  W1DTY 
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Jim  Fisk  WlDTY 
RFO  I,  Box  138 
Rindge,    N.    H.  03461 


International  Crystal 
SBX-9  Sideband  Exciter 


If  you're  one  of  those  fellows  who  has 
been  procrastinating  about  getting  on  VHF 
sideband,  the  new  International  Crystal  9 
MHz  sideband  exciter  is  just  what  you're 
looking  for.  The  high  frequency  addicts  can 
read  on  too,  because  the  SBX-9  is  equally 
suitable  for  any  of  the  ham  bands  below 
30  MHz.  Basically,  this  new  exciter  from 
International  Crystal  is  a  crystal  controlled 
9  MHz  single  sideband  generator  with  se- 
lectable upper  or  lower  sideband-  It  uses 
a  very  steep  sided  four  crystal  half  lattice 
filter  in  conjunction  with  a  7360  balanced 
mixer  to  obtain  a  minimum  of  45  dB  carrer 
suppression  with  at  least  40  dB  suppression 
of  the  unwanted  sideband. 

In  all,  the  SBX-9  uses  four  tubes  to  gen- 
erate 0.5  volts  of  9  MHz  sideband  energy 
across  tlie  50  ohm  load.  In  the  input  a  high 
impedance  dynamic  or  ceramic  microphone 
is  used  to  drive  a  12AX7  audio  amplifier; 
this  audio  signal  is  fed  into  one  side  of  a 
7360  balanced  modulator;  The  control  grid 
of  the  balanced  modulator  tube  is  fed  by 


SBX-9  Specifications 

Frequency:         9  MHz  crystal  controlled. 


Operating 

mode: 

RF  output: 

Sideband 

generation 


Selectable  upper  or  lower 
single   sideband* 

fl.B  volts  across  B0  ohms. 

Four  crystal  half  lattice  fil- 
ter. Carrier  suppression  45 
dB  minimum*  Unwanted 
sideband  suppression  40  dB 

minimum* 

High  impedance  dynamic 
or  ceramic  microphone. 

6BHG  oscillator*  12AX7  au- 
dio amplifier,  7360  balanced 
modulator,  6BA6  rf  ampli- 
fier. 

Push  to  talk  relay;  front 
panel  control  of  balanced 
modulator;  full  metering*  of 
rf  output  for  balance  ad- 
justments. 

Size  and  8%"x6%"x9%'\  12  pounds. 

weight: 

Power  re-  IIS   volts   ac,    50/60    Hzt    36 

quirements;  watts* 


Audio  input: 


Tube  lineup: 


Features: 


Price: 


$125.00 


the   9    MHz    rf   carrier   which   is    generated 
by  a  6HH6  crystal  oscillator  stage.  The  car- 
rier is  balanced  out  in  the  7360  by  the  bal- 
ance control  which  is  connected  to  the  tube's 
beam  deflection  plates.  When  the  audio  sig- 
nal reaches  the  736G>  the  balanced  modu- 
lator becomes  unbalanced  at  an  audio  rate 
and  produces  a  double  sideband  suppressed 
carrier    signal.    This    signal    is    fed    into    a 
crystal  filter  where  the  undesircd  sideband 
is    suppressed    and    the     desired     sideband 
passes  through  to  the  grid  of  the  6BA6  rf 
amplifier.  The  desired  sideband    is  selected 
by  choosing  the  exact  frequency  of  the  6BH6 
crystal    oscillator.    Since    the   2   kHz    crystal 
filter  is  centered  on  9000.00  kHz  (9  MHz), 
the   upper   sideband   will    pass    through   the 
filter   when  a   8998.5  kHz  crystal   in    used 
in  the  oscillator;  conversely,  tin*  lower  side- 
band will  get  through  if  a  9001.5  crystal  is 
used,  Because  of  the  steep  sides  and  narrow 
passband    of    the    crystal    lattic    filter,    the 
audio  sideband  outside  the  filter  passband 
is   suppressed   some   50  dB.   The   6BA6   rf 
amplifier   is   tuned    to   MHz   and  feeds    the 
50  ohm  output  through  a  link  coupled  to 
the  plate  tank. 

There  is  a  test  switch  provided  on  the 
front  panel  of  the  exciter  which  unbalances 
the  balanced  modulator  and  keys  the  push 
to  talk  relay.  This  is  used  where  a  carrier 
is  necessary  for  adjustment  of  an  external 
power  amplifier  or  mixer.  The  internal  push 
to  talk  relay  has  a  number  of  contacts 
which  are  brought  out  to  the  accessory 
socket.  These  auxiliary  contacts  may  be  used 
for  turning  on  external  power  amplifiers, 
switching  antenna  changeover  relays  and 
muting  receivers  and  converters. 

Since  the  SBX-9  has  a  fixed  9  MHz  out- 
put, the  front  panel  has  a  minimum  number 
of  controls.  In  fact,  to  put  it  on  the  air  all 
you  have  to  adjust  are  the  carrier  balance 
and  audio  gain  controls.  And,  once  the  car- 
rier balance  is  set,  it  requires  very  little 
further  attention,  A  100  microampere  meter 
is  connected  across  the  plate  circuit  of  the 
6BA6  rf  amplifier  to  measure  the  amount 
of   carrier.    All   the   operator   has   to   do   is 
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International  Crystal  SB  A- 50 

50  MHz  SSB  Mixer-Linear  Amplifier 


turn  the  SBX-9  on,  key  the  push  to  talk  re- 
tay  and  adjust  the  balance  control  for  mini- 
mum indication  on  the  meter;  then  talk  into 
the  mike  and  adjust  for  proper  audio  gain 
as  indicated  on  the  meter*  The  complete  ad- 
justment takes  only  a  couple  of  seconds  and 
results  in  a  minimum  of  45  dB  carrier  sup- 
pression. 

The  SBX-9  is  designed  primarily  as  an 
exciter  for  the  SBX-50  50  MHz  mixer-amp- 
lifier, but  it  may  be  used  with  homebrew 
mixers  on  other  amateur  bands  by  the  prop- 
er selection  of  frequencies.  The  use  of  a  5 
MHz  VFO  and  suitable  mixer-amplifier  cir- 
cuits for  instance  would  provide  single  side- 
band on  either  75  or  20  meter  phone.  Other 
frequencies  may  be  added  by  the  addition 
of  appropriate  crystal  controlled  mixer 
stages. 

The  sideband  signal  from  the  SBX-9  is 
very  clean  on  the  scope  and  sounds  very 
crisp  and  sharp.  The  high  quality  crystal 
filter  and  use  of  double  tuned  circuits  re- 
sults in  high  efficiency  with  maximum  sup- 
pression of  undesired  signals.  For  the  ama- 
teur who  is  interested  in  getting  on  side- 
band without  going  to  a  transceiver,  partic- 
ularly on  the  VHF  bands,  the  International 

- 

Crystal  SBX-9  is  an  ideal  choice. 

The  new  International  Crystal  SBA-50 
50  MHz  single  sideband  mixer-linear  amp- 
lifier was  designed  as  a  companion  unit  for 
the  SBX-9  sideband  exciter  for  operation  on 
six  meters.  This  dandy  little  transmitter 
takes  the  9  MHz  sideband  output  of  the 
SBX-9,  mixes  it  with  a  crystal  controlled 
signal  in  the  41-45  MHz  range  and  puts  out 
10  watts  of  single  sideband  single  tone  on 
six  meters. 

The  circuitry  of  the  SBA-50  is  quite 
straightforward,  starting  out  with  the  triode 
half  of  a  6U8  in  a  simple  third  overtone 
crystal  oscillator  circuit  to  provide  the  nec- 
essary output  on  41  to  45  MHz,  If  VFO 
operation  is  designed,  it  may  be  connected 
to  the  SBA-50  through  the  accessory  socket 
on  the  rear  deck  of  the  unit.  However,  one 
of   the   three   crystal   positions   must    be   va- 
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cated  and  that  switch  position  used  when 
ihe  transmitter  is  VFO  controlled.  The  tet- 
rode half  of  the  6U8  is  operated  as  a  VHF 
mixer.  In  this  section  of  the  6U8  the  41  to 
(5  MHz  signals  from  the  crystal  oscillator 
are  heterodyned  with  the  9  MHz  signal 
from  the  single  sideband  exciter.  The  re- 
sultant sum  frequency  at  50  to  54  MHz  is 
selected  by  the  tuned  mixer  plate  circuit 
and  inductively  coupled  to  the  grid  circuit 
of  the  12BY7  linear  buffer  amplifier.  This 
six  meter  signal  is  further  amplified  by  the 
6360  linear  power  amplifier  and  link  coupled 
from  the  power  amplifier  tank  circuit  to 
the  50  ohm  coaxial  output.  This  signal  may 
be  used  for  communications  within  the  six 
meter  band  or  used  to  drive  a  larger  linear 
power  amplifier. 


Frequency 
coverage : 


RF  output 


RF  drive 
required 


SBA-50   S i> e<m cation* 

50-54  MHz.  Three  crystal 
conrolled  channels  select- 
able from  the  front  panel 
or  external  41-45  MHz  VFO 
may  be  used. 

10  watts  single  sideband 
single    tone, 

9  MHz  single  sideband,  0,5 
volts  across  50  ohms. 


Output 

impedance: 

Tube  lineup: 


Crystals 

required: 


Features: 


Power  re- 
quirements 

ze  and 

YV  .    i  G  I ;  : 

Price: 


50  ohms  nominal. 


GU8  crystal  oscillatorA7HF 
mixer,  12BY7  linear  buffer 
amplifier,  6360  linear  power 

;imp]ifier  plus  two  01 52  volt- 
age  regulators. 

3rd  overtone  type  in  the 
41-45     MHz     range;      three 

crystals  furnished  with 
unit. 

Crystal  or  VFO  control; 
provision  for  external  push 

to  talk  control;  complete 
metering:  of  9  MHss  drive, 
oscillator  grid,  buffer  grid, 
power  amplifier  grid  and  rf 
output. 

115  volts  ae,  50/60  Hz,  37 
watts, 


S%"    x 
pounds. 

$145.00 


b%"    x    9-9/16*.    13 
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You  won't  be  able  to  put  it  down! 

We  should  gWe  fair  warning  to  those  who  order 
this  new  book  from  the  Radio  Society  of  Great 
Britain.  Once  you  pick  It  up,  you  won't  be  able 
to  eat,  sleep,  talk  or  watch  TV  until  you*ve  read 
It  all.  It's  a  fascinating,  densely-packed,  100- 
page  book  full  of  every  imaginable  practical  cir- 
cuit for  ham  radio.  Hundreds  of  circuits  and  ideas 
are  discussed,  and  each  one  is  useful  to  hams. 
Here  are  the  chapters:  semiconductors,  compo- 
nents and  construction,  receiver  topics,  oscillators, 
transmitter  topics,  audio  and  modulation,  power 
supplies,  aerials  and  electrical  interference,  trou- 
bleshooting and  test  equipment.  Once  you've  di- 
gested this  book  thoroughly,  you  won't  be  able  to 
build   or   modify   any   gear   without   consulting    It. 
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Technical  Topics  for  the  Radio  Amateur 


by   Pat  Hawker  G3VA 


Order  from 


73  Magazine,  Peterborough,  N«H.  03458 


Interested  in  VHF? 

Then  why  not  send  for  a  free  sample  of  the 
VHF'er  Magazine,  It's  devoted  entirely  to  serious 
VHF  and  UHF  hamming.  It  contains  articles  by 
well-known  and  capable  VHF'ers-  All  who  want 
to  improve  their  knowledge  of  VHF  are  Invited 
to    subscribe. 

Subscriptions  are  $2  a  year  (foreign  $3) 

The  VHF'er 

Parks   Laboratories 
41?   SW    First,    Beaverton,   Oregon 


I 
I 

I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

i 
i 

i 
i 
i 
i 

i 

i 

•i 


oscillator/monitor 

•  o  sensitive  broadband  RF  detector 
gives  audible  tone  signal  in  the 
presence  of  any  RF  f  ieFd  from  10 mw 
to  7  kw  and  lOOkc  to  lOOOmc 

•  a  CW  monitor  with  positive  "Rf" 
switch  uses  only  8" pickup  antenna 
and  NO  connection  to  rig  or  key 

•  a  code  practice  oscillator  with 
adjustable  tone  &  built  in  speaker 

•  high  gain  4  transistor  circuit 
powered  by  long  life  AA  pencell 

•  l&gauge  aluminum  cabinet  in 
white  A  black  epoxy  finish,  3  V2  " 
by  2  Vt"  by  1  '/4  ",  weight  8  ounces 

•  100%  US  mode  and  guaranteed 

the  James  research  company 
11  schermerhom  stv  brooklyn  n.y,  11201 
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The  SBA-50  is  very  easy  to  use  and  it 
only  takes  a  few  moments  to  completely 
tune  it  up.  Once  the  SBX-9  9  MHz  exciter 
has  been  properly  tuned  up,  it  is  a  simple 
matter  to  tune  up  the  SBA-50.  The  switch- 
able  meter  circuit  may  be  used  to  read  am 
one  of  five  different  circuits  within  the  amp- 
lifier; the  oscillator  grid,  9  MHz  drive 
(mixer  grid),  buffer  grid,  power  amplifier 
grid,  and  rf  output.  Except  for  the  input 
and  output  circuits  to  the  final  power  amp- 
lifier stage,  all  the  circuits  have  been  fae- 
troy  adjusted  so  there  is  a  minimum  num- 
ber of  panel  controls  to  worry  about.  Since 
most  six  meter  operation  is  limited  to  52 
MHz  and  below,  the  circuits  within  the 
transmitter  are  broadbanded  enough  to  re- 
quire no  further  tuning.  However,  if  opera- 
tion from  one  end  of  the  band  to  the  other 
is  required,  it  may  necessitate  tweaking  up 
the  circuits  slightly  when  going  from  50  to 
54  MHz. 

Adjustment  of  the  final  amplifier  tuning 
controls  is  very  straightforward;  put  the 
SBX-9  exciter  in  the  test  position,  place  the 
meter  switch  in  the  PA  grid  position  and 
adjust  the  grid  tuning  control  for  maximum 
reading;  then  place  the  meter  switch  in  the 
rf  output  position  and  adjust  the  plate  tim- 
ing and  loading  controls  for  maximum  rf 
power  out.  Once  the  audio  gain  control  has 
been  adjusted  for  the  proper  meter  reading, 
you're  ready  for  your  first  six  meter  single 
sideband  QSO, 

You  won't  find  a  great  deal  of  six  meter 
single  sideband  activity  in  some  parts  of 
the  country,  but  with  units  like  the  SBX-9 
and  SBA-50,  it  shouldn't  be  too  long  before 
all  the  stations  on  6  meters  are  using  this 
more  efficient  mode  found  on  the  lower  fre- 
quencies. 

These  two  new  units  are  ideally  suited  for 
the  amateur  who  is  interested  in  sideband 
communications  on  our  VHF  bands.  Al- 
though this  complete  unit  is  designed  for 
six  meters,  the  resultant  six  meter  signal 
may  be  heterodyned  up  to  two  meters,  220 
or  even  432  with  a  simple  homebrew  mixer 
circuit  These  units  are  extremely  well 
made,  stable  and  put  out  a  very  clean  and 
crisp  signal.  With  the  sunpots  on  the  up- 
swing, it  won't  be  too  long  before  there 
will  be  world  wide  openings  on  six  meter 
When  the  DX  going  gets  rough,  it  has  been 
proven  that  ssb  is  the  mode  to  be  using; 
the  SBX-9  and  SBA-50  provide  an  excellent 
base  for  an  outstanding  ssb  signal  on  six 
meters, 

•  .  AVIDTY 
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Beautiful  Binders 

Keep  your  valuable  copies  of  73  neat  and 
easy  to  find  with  inexpensive  custom-made 
binders.  These  binders  are  sturdy,  attrac- 
tive and  easy  to  use.  Each  holds  twelve  is- 
sues, a  full  year  of  your  favorite  ham  mag- 
azine. Years  available:  1960-61  (holds  all 
of  1961  and  the  three  issues  we  published 
in  1960),  1962,  1963,  1964,  1965,  1966, 
1967.  Only  $3  each. 


only  $3 


Fantastic  Full  Years — $3.50 

Missed  any  full  years  of  73?  Like  a  new  set  of  any  years  to  replace  those  old,  worn- 
out,  ragged,  dog-eared  73rs  you  keep  using  for  reference?  We  can  supply  all  12  issues 
of  1962,  1963,  1964,  or  1965  in  good,  unused  condition  at  less  than  30#  per  copy 
when  you  buy  all  12.  We  reserve  the  right  to  substitute  if  any  issue  runs  out  The 
price  for  one  year,  12  issues,  is  only  $3,50. 


Special  Sales!  Binders  and  Back  Issues!  Save! 

Buy  both  a  beautiful  binder  and  beaucoup  back  issues  and  save!  Normally  a  binder 
and  12  issues  (a  full  year)  of  73  costs  $9.  Now  buy  them  for  $7  and  save  $2,  Years 
available:  1962,  1963f  1964,  1965,  1966,  $7  per  year. 


Back  Issue  Special — 20  issues  for  $5 

We're  offering  a  special  on  back  issues:  20  good  back  issues  of  73  (our  choice) 
from  before  1965  for  only  $5, 


Individual  Back  Issues — 50c 

All  back  issues  of  73  are  still  available  except  January  1961.  They  cost  50#  apiece 
except  October,  November  and  December  1960,  which  are  $1  each. 


Order  now  for  fast  delivery.   Include  postage  on  orders  for  one  binders.  Two  or  more 
binders  and  all  magazines  shipped  postpaid  in  U.S.A.  and  Canada.  Please  include  postage 

on  other  orders. 
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The  National  200 


Jim  Fislt  WrDTY 

RFD  I,  Box   138 
Rindge,    N.   H.  03461 


When  National  came  out  with  their  new 
model  200  transceiver  a  few  months  ago 
at  a  lower  cost  than  any  other  five  band 
transceiver  on  the  market,  1  just  couldn't 
believe  that  it  would  perform  as  well  as 
the  more  expensive  models.  But— after  us- 
ing  it  for  several  weeks  in  chasing  DX,  I 
find  that  they  have  done  a  superb  job  and 
it  performs  right  along  with  the  best  of 
them.  The  sensitivity  is  fine,  the  selectivity 
afforded  by  the  steep-sided  crystal  filter  is 
excellent,  and  the  audio  reports,  if  I  am 
to  believe  the  fellows  on  the  other  end, 
have  all  been  good.  Reports  of,  "tremendous 
audio  quality/*  "really  sounds  good/'  and 
"very  clean  and  crisp;'  have  been  normal 
reports  during  the  time  I  have  had  the  200 
on  the  air. 

In  the  National  200  the  final  amplifier 
pi  network  and  the  driver  timing  circuits 
also  double  as  the  if  circuits  for  the  receiver. 


The  VFO  and  carrier  oscillator  are  common 
to  both  transmitter  and  receiver  and  the 
Hist  if  stage  in  the  receiver  also  serves 
as  a  low  level  amplifier  in  the  transmitter. 
The  use  of  common  crystal  filter  and  rf  in- 
put components  results  in  a  sensitive  and 
relatively  image-free  receiver  and  highly 
efficient  ssb  transmitter.  Sideband  switch- 
ing is  automatic  with  lower  sideband  on  40 
and  80,  and  upper  sideband  on  20,  15  and 
10  meters. 

The  front  end  of  the  receiver  starts  out 
with  a  6BZ6  rf  amplifier,  followed  by  a 
12HE6  mixer,  the  5.2  MHz  crystal  filter, 
two  12BA6  if  stages  at  5.2  MHz,  a  12AX7 
AM  detector,  product  detector  and  first 
audio,  and  finally,  a  6AQ5  audio  power 
stage.  The  AGC  voltage  is  derived  from  the 
second  if  stage,  run  through  a  semiconduc- 
tor diode  voltage  do u bier  to  get  it  up  to 
the  proper  level,   and  then  applied   to  the 
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first  if  and  rf  stages. 

The  8.7  to  9.3  MHz  high  frequency  mix- 
ing signal  from  the  VFO  is  premixed  in  a 
6GH8  stage  with  a  crystal  controlled  sig- 
nal on  40,  15  and  10  meters  so  only  one 
stage  of  conversion  is  required  in  the  re- 
ceiver itself.  On  80  and  20,  the  VFO  sig- 
nal is  mixed  directly  with  the  incoming  rf 
signal  to  obtain  the  5.2  MHz  if.  This  pro- 
cedure somewhat  simplifies  things  and  elimi- 
nates many  problems  with  spurious  re- 
sponses and  birdies  that  might  appear  in 
the  receiver  tuning  ranges. 

The  tube  lineup  in  the  transmitter  be- 
gins with  a  6GH8  microphone  preamp,  then 


National    20tt    Specifications 

Frequency  8*5-4.1    MHz,     7-0-7*5     MHz, 

Coverage:        13.9-14.5      MHz,      21.0-21.6 

MHz,     28.5-29.1     MHz     with 
crystals  provided, 


Types  of 
Emission: 


SSB  (upper  sideband  on  20, 
15  and  10  meters;  lower 
sideband  on  SO  and  40  me- 
ters),  AM,   CW. 


Power  Input 


200    watts 
watts  CW, 


PEP     SSB,     200 
100  watts  AM, 


Power  Output    120    watts    PEP    SSB,     120 
(Nominal) ;     watts  CW,  30  watts  AM. 


SSB  Gener- 
ation: 


Crystal  lattice  filter;  6-50 
dB  shape  factor  2.2:1.  Band- 
width 2.8  kHa  at  6  dB.  Car- 
rier suppression  —50  dB; 
unwanted  sideband  sup- 
pression —  40  dB;  3rd  order 
distortion  products  sup- 
pressed —  30  dB  at  full  out- 
put. 


Receiver  0.5    /tV    for    10 

Sensitivity:     SSB  mode. 


dB    S/N    in 


Features: 


Tuning-  dial: 


Tubes 

and  semi- 
conductors : 

Accessories: 


Size  and 
weight: 

Power  re- 

quireraentB: 


Price: 


Full  AGC  and  S-meter  on 
receive,  push  to  talk  or 
manual  operation  on  trans- 
mit with  AIjC  for  ssb.  Au- 
tomatic carrier  insertion 
for  AM  or  CW.  Product  de- 
tector for  SSB  and  CW,  AM 
detector  for  AM  on  receive. 
Grid  block  keying  on   CW. 

45:1  tuning  ratio.  Dial  <ali- 
b rated  at  5  kHz  points  on 
all  bands, 

16  tubes,  10  semiconductors, 
parallel  6JB6's  in  the  pow- 
er  amplifier. 

AC-200  power  supply  for 
either  117  or  234  Vac,  50/60 
Hz;  XCU-27  100  kHz  crys- 
tal  cal  i  brator. 

6-3/16"  x  13%"  x  11".  15 
pounds. 

700  volts  dc  at  300  mA, 
280  volts  dc  at  200  mA, 
—SO  volts  dc  at  10  mA,  12.6 
volts   at   5   A, 

$359.00 


to  a  6GH8  speech  amplifier  and  solid  state 
balanced  modulator  where  it  is  mixed  with 
the  5.203  MHz  signal  from  the  12BA6  car- 
rier oscillator.  The  sidebands  at  the  output 
of  the  balanced  modulator  are  fed  into  a 
12BA6  transmitting  if  amplifier  and  then 
into  the  crystal  lattice  1  liter.  The  sideband 
output  of  the  filter  goes  through  another 
12BA6  for  further  amplification,  then  to  a 
6JD6  transmitting  mixer  where  it  is  mixed 
with  the  VFO  and  carrier  oscillator  signal 
available  from  the  6GH8  premixer.  A  6GK6 
driver  and  two  6JB6's  in  the  final  complete 
the  layout  of  the  200  watt  ssb  transmitter. 
The  excellent  sideband  qualities  are  a  di- 
rect result  of  the  very  steep  sided  crystal 
lattice  filter  and  the  use  of  double  tuned 
circuits  in  the  transmitting  if  stages. 

The  National  200  incorporates  a  very 
sensitive  automatic  level  control  (ALC)  cir- 
cuit in  the  final  This  circuit  makes  use  of 
the  fact  that  when  the  control  grids  of 
tin*  power  amplifier  tubes  are  overdrive]  i 
on  voice  peaks,  the  resultant  positive  volt- 
age on  the  grid  causes  grid  current  to  flow. 
This  current  in  turn  causes  a  negative  volt- 
age change  in  the  bias  network;  the  re- 
sulting audio  signal  on  the  bias  circuit  is 
capacitively  coupled  to  a  voltage  doubler 
for  rectification  and  fed  back  to  the  first 
//  stage  to  control  the  audio  gain.  When 
the  final  amplifier  is  overdriven,  the  gain 
of  the  first  if  stage  is  reduced,  resulting 
in  less  driving  signal  at  the  fnaL  The  ALC 
voltage  cannot  discharge  through  the  volt- 
age doubling  circuit,  so  the  resultant  action 
is  a  fast  attack  and  slow  release.  The  cir- 
cuit is  designed  to  provide  an  automatic 
leveling  control  for  10-dB  variations  in  the 
audio  signal  This  makes  the  setting  of  the 
microphone  gain  quite  noncritical  and 
changes  in  the  voice  level  or  large  back- 
ground noises  are  controlled  without  distor- 
tion. When  the  National  200  is  used  with  a 
linear  amplifier,  there  is  provision  for  using 
an  external  ALC  signal  from  the  linear  to 
control  the  audio  stages  of  the  200. 

The  variable  frequency  oscillator  used  in 
the  National  200  uses  a  straightforward 
grounded-cathode  Hartley  oscillator.  To 
minimize  the  effects  of  warmup  drift  and 
to  insure  long  term  frequency  stability,  all 
tht*  f  rt « 1 1 lency  detenu ining  components  in 
the  VFO  have  been  carefully  selected.  To 
further  insure  the  frequency  stability  of  the 
unit,  the  output  is  taken  from  the 
grid  of  the  oscillator  tube.  After 
minute  warmup,  the  stability  seems 
very  good.   Variations  in   line  voltage  have 
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Over  275,000  QTH's  in  the  United  States  edition 
plus  other  features  , $5.95 

The  Foreign  edition  lists  over  127,000  QTTs 
plus  other  features $3.95 

See  your  favorite  dealer  or  order  direct  (add  25c  for  mail 
ing  in  U.S.,  Possessions  &  Canada.  Elsewhere  add  50c). 
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WORLD  PREFIX  MAP-Full   color    40"  X 
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only  a  very  slight  effect;  not  enough  to 
require  returning  the  station  you're  working. 
After  an  initial  5  minute  warm  up,  the  unit 
drifted  about  1000  Hz  over  the  next  25 
minutes;  after  this  30  minute  period  the 
drift  was  insignificant 

In  addition  to  operation  on  single  sideband, 
the  200  may  be  used  on  CW  or  even  AM. 
A  simple  adjustment  on  the  back  sets  the 
carrier  insertion  for  CW  and  AM.  Once 
this  control  has  been  set  for  one  band,  il  may 

r  4 

be  left  alone.  The  mode  switch  on  the  front 
panel  automatically  suppresses  this  control 
for  ssb  operation  but  permits  full  carrier  in- 
sertion on  AM  and  CW.  Actually,  when  this 
pot  is  switched  into  the  circuit  in  the  AM 
and  CW  modes,  it  is  used  to  upset  the  bal- 
ance of  the  diode  modulator.  In  addition, 
for  AM  or  CW,  the  bias  is  removed  from 
the  12BA6  transmitting  if  stage,  providing 
full   carrier  insertion   of  60  to   300  mA* 

This  transceiver  is  designed  to  load  into 
a  40  to  60  ohm  unbalanced  load.  When  the 
load  is  within  these  limits,  it  loads  up  very 
nicely  and  quite  quickly  with  the  three 
controls  required.  In  this  respect,  the  Na- 
tional 200   is  similar  to  raanv   other  trans- 

m 

ceivers  on  the  market— peak  the  exciter,  load 
the  power  amplifier  and  tune  for  a  dip. 
Since  the  receiver  uses  the  transmitter  tuned 
circuits  in  its  input,  when  the  transmitter 
is  tuned  up,  the  receiver  is  also  matched 
to  the  transmission  line.  In  the  transmit 
mode,  the  meter  reads  final  amplifier  cathode1 
current;  in  the  receive  mode  it  functions 
as  an  S- meter. 

The  National  200  may  be  used  either  in 
a  fixed  station  from  the  115  volt  line  with 
the  AC-200  power  supply,  or  mobile  with 
a  power  supply  that  furnishes  all  the  neces- 
sary voltages.  To  aid  the  mobileers,  National 
has  thoughtfully  included  a  mobile  mount 
in  the  package  with  the  200*  This  mount 
is  a  U-shaped  bracket  that  may  be  clamped 
under  the  dash  of  vour  car:  the  transceiver 
fits  into  the  bracket  and  is  held  in  place 
with  a  couple  of  large  knurled  thumb  nuts. 
To  remove  the  unit  for  fixed  station  op- 
eration, all  you  have  to  do  is  disconnect  the 
antenna  and  power  plug  and  remove  the 
thumb  nuts. 

All  in  all,  the  National  200  transceiver 
seems  like  a  very  good  investment  for  those 
of  you  who  are  shopping  around  for  a  good 
all  band  transceiver.  It  is  compact,  light- 
weight, easy  to  use,  and  best  of  all,  it 
works  well  It's  not  often  that  you  get  all 
these  attributes  in  one  package! 

.  .  .  WIDTY 
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73  BOOKS  FOR  YOU 


=     HAM   RTTY 


RTTY  is  growing  very  fast,  Lite 
to  get  on  and  join  the  fun? 
This  thick  (112  page)  book 
tells  you  what  you  need  to 
know  to  get  started  and  get  on 
the  air.  Written  by  W4RWM 
and   W2NSD,  $2 


|  INDEX  TO   SURPLUS 

|  We've    recently    updated    the 

|  very   popular    Index    to   Surplus 

J  by   W4WKM.    ft   now    lists   all 

=  of  the  surplus  articles  and  con- 

|  versions   in    popular   electronics 

|  magaiines   from    1945  to    1966, 
1  $1.50 


INDEX  TO 


SURPLUS 


VHF  ANTENNAS 

The  VHF  Antenna  Hand  boo!: 
by  K5JKX  is  our  best  seller. 
It's  a  complete  collection  of 
information  about  VHF  and 
UHF  antennas,  with  design 
hints,  construction  and  so  forth, 

S2 


HAM   CLUBS 

The  Care  and  Feeding  of  a 
Ham  Club  is  the  title,  and  It's 
by  K9AMD.  Every  Club  officer 
should  read  this  book  thorough- 
ly to  make  sure  that  his  club 
is   all    it  should    be.  $1 


VHP 


ANTENKA 
HANDBOOK 


|     PARAMETRIC   AMPLIFIERS 

|  WA6BSO's  careful  treatment 
|  of  these  fantastic  UHF  ampll- 
|  fiers  explains  how  they  work 
and  how  to  build  and  use  them. 
E  Lavishly  illustrated  with  photo- 
graphs   and    drawings,  $2 


PARAMETRIC 
AMPLIFIERS 


Jim  rUk  WAGBtO 
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TELEVISION 

The  Amateur  Television  Anthol- 
ogy Is  a  collection  of  the 
technical  and  construction  ar- 
ticles from  the  ATV  Experi- 
menter edited  by  WOKYQ,  If 
you're  interested  in  TV,  you'll 
find  this  useful.  $3 
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ANTHOLOGY      1962  64 
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I     SIMPLIFIED   MATH 

Does  math  scare  you?  It 
needn't*  This  easy-to-understand 

|  book  by  K8LFI  explains  the 
simple  exponential  system  of 
arithmetic,  simple  formulas,  and 

|      logarithms,  50? 


CW  by  W6SFM  explains  code  and   how  to  learn 
it.  50C 

TEST  EQUIPMENT  by  W6VAT  tells  you  how  to 
build  some  useful  ham  test  equipment. 


MILITARY     SURPLUS     TV     EQUIPMENT     by 

W4WKM     is     a     necessity    for    the     surplus-using 
TVer.  $1 
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E.  R.  Davlsson  K9VXL 
83  Crestview  Drive 
Greenwood,   Indiana 


O.  G.  Wilson  K9CLH 
RR  #1 
Paragon,  Indiana 


A  Universal  Code  Monitor 


Want  a  monitor  that  requires  no  external 
battery,  can  be  used  with  each  and  every 
cathode-keyed  transmitter,  and  is  small 
enough  to  be  mounted  to   your  key? 

By  taking  advantage  of  the  voltage  drop 
across  silicon  diodes  in  the  forward  biased 
condition,  a  convenient  source  of  regulated 
voltage  to  power  a  transistorized  code  moni- 
tor is  attained, 

Referring  to  Fig,  1,  the  heart  of  the  uni- 
versal code  monitor  is  shown.  Placing  three 
silicon  diodes  in  the  ground  lead  to  the 
transmitter  from  the  key  accomplishes  two 
objectives:  One,  with  the  key  open,  any 
possibility  of  high  voltage  being  present 
across  the  transistor  is  eliminated;  and  two, 
with  the  key  closed,  a  voltage  drop  of  ap- 
proximately 2.1  volts  is  obtained  for  power- 
ing the  monitor,  (0.7  volts  per  silicon  diode 
in  the  forward  biased  condition)  Watch 
the  polarity  of  those  diodes!  If  they  are 
placed  in  the  wrong  direction,  it  will  be 
readily  apparent  as  no  current  will  flow. 

Three  diodes  have  been  shown,  but  the 
actual  number  will  vary  depending  upon 
the  overall  volume  level  required.  More 
diodes— more  voltage,  and  hence  louder  the 
volume  produced*  With  2.1  volts  to  power 
either  of  the  two  transistor  circuits  shown, 
the  volume  is  sufficient  for  the  average 
ham  shack.  Selection  of  the  diodes  will  de- 
pend upon  the  current  drawn  by  the  keyed 
stages  of  your  transmitter.  To  make  it  uni- 
versal, 500  mA  diodes  should  be  used.  The 
monitor  may  then  be  used  with  any  trans- 
mitter drawing  from  10  to  300  mA.  Li  this 
application,  the  PIV  rating  of  the  diodes 
is  not  important,  so  relatively  inexpensive 
diodes  may  be  used. 


Fig.  2  shows  a  transistorized  circuit  which 
may  be  used.  This  circuit  draws  approxi- 
mately 2.5  mA  at  the  2,1  volt  level  and 
gives  sufficient  volume  even  under  noisy 
conditions  in  the  ham  shack.  If  an  output 
transformer  other  than  that  specified  is 
used,  some  juggling  of   Ci  and  C=  may  be 

necessarv    to    obtain    oscillations, 

- 

Got  a  portable  radio  around  that  is  no 
longer  used?  If  so,  the  parts  to  build  an 
audio  oscillator  may  be  laying  there  wait- 
ing to  be  used. 

Fig.  3  shows  an  oscillator  circuit  which 
may  be  easily  built  from  parts  normally 
encountered  in  the  small  portable  radio. 
The  driver  transformer  may  have  four  leads 
on  the  secondary.  If  it  does,  simply  solder 
the  two  middle  ones  together  for  the  cen- 
ter tap.  Use  caution  in  removing  the  trans- 
former from  the  portable  radio's  printed 
circuit  board  as  excessive  heat  can  open 
the  leads  internally. 

The  speaker  can  be  the  one  in  the  port- 
able, or  may  be  one  with  an  impedance 
anywhere  from  3,2  ohms  to  100  ohms.  The 
transistor  can  be  the  preamp,  driver,  or 
one  of  the  output  transistors  in  the  audio 
stages  of  the  portable. 

This  oscillator  does  not  give  the  volume 
that  the  one  in  Fig.  2  does,  but  is  suffi- 
cient in  a  quiet  ham  shack*  Of  course,  more 
diodes  at  the  key  would  produce  higher 
voltage  and  higher  output.  With  the  values 
shown,  this  oscillator  draws  only  microamps 
at  2.1  volts.  If  lower  values  of  base  bias  re- 
sistors are  used,  the  current  drain  will  go 
up  correspondingly.  Changing  the  values  of 
the  capacitors  across  the  transformer  will 
change  the  tone,  but  with  the  values  shown, 
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01,02,03.  ANY  SILICON  POWER 

DJQDE5 -500mA  OR  MORE 


Fig.  I.  The  voltage  drop  across  three  forward 
biased  silicon  diodes  is  about  2.1  V,  sufficient 
for  simple  oscillators  as  shown  in  Figs*  2  and  3* 
The  diodes  are  shown  for  a  cathode  keyed 
transmitter. 


4.7k 


Fig.   2,   A    simpfe, 
2.5   ma   at  2.1    V, 
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loud   monitor.   It   draws   about 


I  OB 


73  MAGAZINE 


SPKfl. 


-         + 


Tj  -  DRIVER  TRANSFORMER 

Qj  -  PftEAMP  OR  DRIVER  TRANSISTOR 


Fig,   3.   This    monitor   can    be    made   from    parts 
from    a   junked    transistor  radio. 

a  pleasing  tone  is  readily  attained  with 
most  driver  transformers.  The  capacitors 
shown    are   generally   present   in    the   radio. 

Due  to  the  relatively  small  number  of 
components  and  their  small  physical  size, 
the  whole  monitor  may  be  built  directly  on 
the  key  through  suitable  means.  Changing 
from  one  transmitter  to  another  presents  no 
problems  as  that  encountered  with  monitors 
which  require  a  pickup  loop  or  external 
power  source.  Simply  plug  your  key  into 
the  next  transmitter. 

If  you  want  some  additional  code  practice, 
just  connect  a  1%  volt  battery  to  the  moni- 
tor and  vou  re  on  your  way. 

.  .  .  K9VXL,  K9CLH 


(Editors  RambUngs  from  page  4) 

issue,  we've  been  printed  by  Hildreth  Press 
of  Bristol,  Connecticut,  a  division  of  the 
Printing  Corporation  of  American,  We've 
endured  bad  service,  indifference,  poor 
quality  and  improperly-wrapped  and  late 
magazines.  We  have  been  shooting  for  a 
mailing  date  of  the  13th  of  the  month  pre- 
ceding the  date  on  the  cover,  but  haven't 
hit  anywhere  near  it.  For  instance,  the 
December  issue  was  mailed  in  early  Decem- 
ber instead  of  November  14.  Attempts  to 
improve  the  situation  have  been  fairly  fruit- 
lesss  and  we  decided  that  the  only  solution 
was  to  change  printers* 

Our  new  printer  is  Morton  Printing  Com- 
pany in  Pontine,  Illinois  a  central  location 
that  should  please  hams  on  the  West  Coast. 
We're  hoping  that  they  will  be  far  more 
satisfactory  in  a  number  of  ways,  and  expect 
the  73's  to  be  mailed  on  time.  Of  course,  I 
have  no  way  of  knowing  as  I  write  this  edi- 
torial (on  December  14)  whether  the  maga- 
zines were  mailed  on  time.  Changing  print- 
ers is  rough  at  best,  and  lack  of  cooperation 
from    the    printer    you're    leaving    can    hold 

things  up  quite  a  bit 

.  ,  ,  Paul 
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First  time  ever  offered  at  this  unbelievable  price. 
More  than  2  years  in  R.  &  D.  These  full  length 
mandrel  processed  reinforced  Fiberglass  arms  are 
practically  indestructible  in  application.  Cross 
arms  are  reinforced  at  base  and  wire  intercept 
points.  Give  your  Quad  a  professional  look  with 
high  reliability. 

13  ft.  Long.  These  Quad  Arms  can  be  purchased 
separately  at  $6,50  each. 
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These  rigid  die  cast  mounts  are  poured  from  a  special 
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tigue factor.  2  in.  hub  diameter.  Special  "V"  angle 
will  handle  any  diameter  quad  arm  from  I  in.  to  1% 
in.  O.D.  Comes  complete  with  all  necessary  hardware. 

Separately,  $6.95  each 

BOOM  TO  MAST  "T"  MOUNT 

Die  cast  to  true  fit  a  2  in,  O.D.  boom 
to  a  iy2  in.  0,0.  steel  mast  such  as 
popular  T,  Vt  mast.  Complete  with 
hardware. 

Separately,  $4.95  each 

COMPLETE  KIT  PRICE 


$69.95 
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Gus  Browning  W4BPD 
Cordova,  5.  C, 


Gus:  Part  20 


In  the  last  episode  I  was  back  at  Aldabra 
Island  for  the  second  time,  but  business  was 
not  as  brisk  as  before  since  I  had  over 
7,800  QSOs  the  first  time  there  a  few 
months  before.  There  must  be  a  new  crop 
of  DXERS  every  few  years  because  I  QSO 
many  fellows  right  now  who  tell  me  they 
still  need  Aldabra.  The  second  stay  there 
I  had  something  like  3,500  QSO  the  few 
days  I  was  there,  most  of  them  saying, 
"Thanks  for  the  new  one!"  I  guess  most  of 
these  boys  must  have  been  on  the  second 
and  third  layers  the  first  time  there.  I 
wonder  how  many  were  on  the  fourth  and 
fifth  layers?  I  guess  every  three  or  four 
years  any  place  becomes  rare  if  there  is  no 
activity  from  it  during  that  time.  So  many 
fellows  keep  saying  they  need  this  or  that 
even  after  thousands  of  QSOs  and  at  times 
right  after  I  had  left  a  place  too. 

This  second  trip  to  Aldabra  was  for  the 
purpose  of  bringing  supplies,  loading  up 
copra  and  hauling  back  "live  turtles"  to 
Mahe.  This  was  a  pretty  fair  size  ship  this 
trip-  After  loading  up  dried  fish,  copra,  ex- 
changing a  few  island  workers  we  were 
ready  to  finish  loading  up  the  boat  from 
stem  to  stern  with  those  big  turtles,  live 
ones  at  that.  They  were  loaded  on  the  ship 
by  a  small  crane  and  placed  upon  the  deck 
upside  down  and  covered  with  wet  coconut 
and  palm  branches.  These  branches  were  to 
be  kept  wet  all  the  way  back  to  the  Sey- 
chelles to  keep  the  turtles  from  drying  out. 
It  was  quite  a  mess  trying  to  walk  around 
the  deck  with  all  these  turtles  everywhere, 
Usually  you  ended  up  on  tip-toeing  between 
them,  but  at  times  you  had  to  walk  smack 
on  top  of  them.  This  did  no  damage  to  them 
since  they  were   tough  old   critters   and   it 


took  a  lot  more  than  walking  on  them  to 
kill  them.  Anchors  were  lifted  and  we  were 
again  on  our  way  to  VQ9  land.  The  mood 
of  the  sea  was  not  very  good,  because  the 
South  East  monsoon  was  in  full  swing  and 
the  date  indicated  we   were  in   about  the 
middle  of  the  monsoon.  You  just  connot  ex- 
pect a  nice  smooth  sea  at  this  time  of  the 
year  in  that  portion   of  the   Indian   Ocean. 
The  weather  was   like  it  was   supposed  to 
be— rough  seas.  My  /MM  operating  position 
was   up   on   the   "Poop   Deck"   right   beside 
the  big  wheel,  and  strapped  down  good  and 
solid.  We  were  about  25  or  30  foot  above 
the  water  and  this  more  or  less  multiplied 
the  tossing  of  the  ship.  The  chair  was  fas- 
tened down  good  and  solid  too,  or  I  would 
have  slid  all   over   that  little   room.   Radio 
conditions    were    excellent.     They     always 
seem   to   be   when   you   are   at   sea,    I    still 
think  the  world's  best  operating  place  is  in 
the  middle  of  the  ocean  with  that  beautiful 
ground  all  around  you.  I  think  its  even  bet- 
ter than  the  QTH  of  W5VA  and  W3CRA. 
I  bet  if  a  fellow  had  a  full  kW  and  a  five 
element  beam  on  a  ship  out  in  the  middle 
of  the  ocean  "no   one"  would   trample   on 
him.  He  would  always  be  on  the  top  of  the 
pile.  After  being  out  from  Aldabra  only  2 
days  I  was  up  in  the  little  poop  deck  operat- 
ing away  about  SAM  and  out  the  corner  of 
my  eye  watching  the  young  fellow  at  the 
wheel  who  in  turn  were  watching  the  big 
compass  keeping  the  ship  on  course  many 
sea  birds  were  all  around  the  ship,  a  few 
porpuses  were  parading  pass  the  ship  taking 
their  morning's  tour  I  suppose,  and  even  a 
few  schools  of  flying  fish  were  seen  taking 
off  when  the  ship  caused  them  QRM.  Plenty 
of  activity  is  always  seen  at  that  early  hour 
when  at  sea,  we  were  getting  our  second 
cup  of  that  strong  coffee  from   the  galley 
boy  and  we  were  just  taking  it  easy  as  no 
big  pile  was  on  hand  on  the  bands.   I  was 
just  enjoying  myself  and  I  think  the  fellow 
at  the  wheel  was  doing  the  same.  We  two 
and  one  fellow  in  the  engine  room,  I  think 
was  all  that  were  up  out  of  the  sack,  every- 
one else  was  sound  asleep  waiting  for  the 
six  bell  signal  for  them  to  get  up.  I  then 
noticed  the  fellow  at  the  wheel  was  doing 
a  little  straining   at  the  wheel  which   was 
very   unusual    because    generally    he    could 
could  turn  the  wheel  with  two  fingers  and 
never    any    strain    whatsoever.    About    five 
minutes  later  I  noticed  he  was  really  trying 
to  pull  the  wheel  with  both  hands   and  it 
was   not   moving   at   all    I    pulled    off   the 
phones  and  asked  him  what  was  wrong?  He 


110 


73  MAGAZINE 


said  there  was  some  trouble  with  the  wheel 
or  rudder.  Alter  he  had  pushed  and  pulled 
on  the  wheel  a  lew  minutes  it  suddenly 
started  "free  wheeling"  and  thats  when  he 
said,  "we  have  some  bad  trouble  some- 
where". Down  he  went  to  wake  up  the  cap- 
tain and  the  ship  turned  broadside  to  the 
wind,  the  engines  were  turned  off  and  all 
sails  let  down.  Seems  like  everyone  on  the 
ship  suddenly  woke  up  when  the  ship  turned 
broadside  to  the  wind  and  began  to  really 
toss  and  pitch.  The  captain  and  all  the  rest 
of  us  went  to  the  rear  of  the  ship  to  look 
at  the  rudder,  there  it  was  turned  up  at 
about  a  45  degree  angle  and  right  when  we 
all  were  looking,  it  dropped  off  the  ship 
and  sank  to  the  bottom  of  the  Indian  Ocean, 
We  were  at  least  200  miles  from  the  nearest 
island  and  a  lot's  further  than  that  from 
Mahe,  drifting  with  the  wind  and  currents. 
The  gang  was  worried  to  say  the  least.  We 
just  drifted  a  few  hours  while  the  situation 
was  discussed,  the  captain  did  not  seern  to 
disturbed  about  the  situation  as  much  as  the 
ship's  crew.  They  were  concerned.  As  for 
myself  I  took  the  attitude  that  it  was  not 
my  ship  and  if  it  sank  it  was  no  money  out 
of  my  pocket  The  radio  gear  was  insured, 
so  Ack  said,  so  nothing  to  worry  about 
there,  and  I  had  a  good  life  insurance  policy 
so  I  figured  the  one  to  really  worry  was 
my  insurance  company  not  me!  I  decided 
since  I  had  no  intention  of  diving  overboard 
to  try  to  find  the  rudder  that  I  would  just 
head  back  to  the  poop-deck  and  do  a  little 
hamming  and  get  my  mind  off  the  situation. 
The  little  putt-putt  was  again  cranked  up 
and  a  CQ  sent,  I  had  quite  a  few  good  rag- 
chews  with  the  boys  and  did  mention  to 
some  of  them  about  our  rudder  being  mis- 
sing. Some  said.  "That  tough  Gus".  Others 
said  "Sure  hope  you  aU  find  it."  (Who  was 
going  to  dive  to  the  bottom  of  that  Indian 
Ocean?-NOT  ME!),  Some  W5  said,  "Well 
I'll  be  doggoned  if  that  ain*t  tuff,  Ole 
Buddy"  Someone  asked  me  over  the  air  what 
was  I  going  to  do,  and  I  said  "nothing".  Had 
a  FB  QSO  with  some  EP2  station  in  Tehrein 
and  told  him  the  whole  story ,  he  said  he 
was  going  to  do  what  he  could  for  us!  He 
was  very  interested  in  the  whole  story,  our 
exact  QTH  and  all  other  details  about  the 
whole  thing.  The  captain  wanted  me  to  try 
to  get  in  touch  with  Harvey  Brain— VQ9HB 
in  Mahe  so  he  could  get  a  message  to  the 
ships  owner— Mr,  Teemoulgee,  the  big  mer- 
chant in  the  Seychelles,  I  told  him  I  would 
have  to  get  the  message  to  Harvey  thru 
(5Z4GT  Leny  or  George  5Z4AQ)  that  even- 


ing. That  evening  about  6  PM  local  time  I 
did  get  a  QSO  with  George  5Z4AQ,  and  he 
said  "My  God"  when  I  told  him  of  our 
troubles  without  a  rudder,  broadside  the 
high  winds,  water  slashing  over  all  the  decks 
and  everyone  starting  to  worry— except  the 
Captain  and  me.  I  am  one  of  these  fellows 
who  thinks  when  his  number  is  up,  it's  up. 
Or  else  I  am  crazy  enough  to  just  not 
worry  about  something  that  was  out  of  my 
control,  and  something  I  could  not  do  any- 
thing about.  I  gave  George  all  the  details, 
our  QTH,  directions  of  the  winds,  number 
of  people  on  board,  etc.  I  found  out  later 
that  since  George  was  working  for  Kenya 
Radio  that  all  this  info  was  put  out  thru 
the  Cable  and  Wireless  and  broadcast 
world-wide  for  all  the  news  services  to  pick 
up.  It  was  picked  up  in  Orangeburg,  South 
Carolina  and  broadcast  probably  by  all  three 
of  the  broadcasting  stations  here.  My  wife 
heard  this  broadcast  and  this  started  the 
ball  rolling,  all  the  children  was  called 
home,  our  local  Baptist  minster  was  called 
to  our  house,  lots  of  weeping  and  carrying 
on  around  the  Browning  house.  Someone  sug- 
gested contacting  Ack,  this  was  done  and 
Ack  assured  them  that  we  were  not  in  any 
immediate  trouble  (I  like  that  word  im- 
mediate!). So  they  quit  worrying  (I  think) 
and  things  calmed  down  at  home.  Things 
did  not  calm  down  on  the  ship,  oh  not  by 
a  long  ways.  Everyone  was  discussing  our 
troubles  and  making  suggestions.  The  cap- 
tain had  his  own  opinion  as  to  what  he  was 
going  to  do.  He  had  decided  to  use  a  cabin 
door  to  replace  the  rudder.  The  largest  cab- 
in door  was  removed  and  large  rope  at- 
tached to  it,  no  hinging  was  possible,  it 
was  going  to  have  to  be  controlled  by  pull- 
ing ropes,  A  big  "V"  groove  was  sawed  in 
the  rear  portion  of  the  boat,  this  was  where 
the  Cabin  door  was  supposed  to  fit  in  so  it 
could  be  swung  back  and  forth.  Now  you 
picture  trying  to  mount  this  thing  on  the 
rear  of  the  ship  and  remember  those  large 
waves  and  high  winds  trying  to  keep  you 
from  doing  this.  Now  Buddy  I  could  see  that 
we  had  problems  and  I  mean  big  ones.  This 
cabin  door  was  supposed  to  be  held  in  place 
by  those  %  inch  ropes  being  tightened  by 
pulling  in  from  both  sides  to  hold  it  in  the 
center  of  the  *V"  groove.  Everybody 
grabbed  their  ropes  and  they  edged  the  cab- 
in door  towards  that  "V"  groove,  bang,  a 
big  wave  hit  it,  it  went  sailing  off  across 
the  water,  back  it  was  pulled  by  the  ropes. 
The  men  were  excited,  and  a  number  of 
them    were    almost    pulled    overboard.     It 
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sneaked  down  into  that  little  *V  groove 
again,  it  gets  pretty  close  this  time,  and 
away  it  goes  again,  a  few  little  cuss  words 
here  and  there,  a  little  hair  pulling,  more 
discussions  and  try  again,  this  kept  up  hour 
after  hour,  The  Captain  showing  no  signs 
of  discouragement.  Everyone  else  agreed  that 
this  task  was  absolutely  impossible  and 
asked  me  to  get  a  message  to  Mombassa 
for  a  towing  ship  to  be  summoned  so  we 
could  get  back  to  Mahe!  We  took  a  position 
"shot  the  nrxt  morning  and  found  that  we 
had  drifted  about  150  miles  towards  Africa, 
kind  of  towards  601  land  or  maybe  FL8 
land.  I  was  thinking  of  the  money  I  would 
save  if  we  did  drift  all  the  way  to  Afric\ 
because  that  was  the  general  direction  I 
were  heading  when  1  left  the  Indian  Ocean 
and  this  would  be  a  cheap  way  to  get  there. 
I  asked  the  captain  if  he  wanted  me  to 
summon  a  towing  ship  and  he  said,  "abso- 
lutely no".  The  Captain  was  the  only  one 
on  board  who  thought  this  cabin  door  could 
be  mounted  so  it  could  be  used  for  a  jury 
rudder  as  he  called  it.  You  try  sleeping  on 
a  drifting  boat  in  the  Indian  Ocean  monsoon 
and  you  find  that  its  tough  to  even  stay  in 
the  bunk,  much  less  sleep.  I  don't  think 
many  slept  on  board  the  few  nights  we  were 
tossing  all  over  the  place.  Remember  all 
the  decks  were  loaded  and  completely  cov- 
ered with  those  large  turtles  when  all  this 
was  going  on,  no  place  for  a  fellow  to  walk 
and  all  those  fellows  scampering  all  over 
the  place,  trying  to  not  step  on  those  turtles, 
and  no  place  to  step,  and  after  all  the  decks 
got  wet  those  turtles  started  slipping  all 
over  the  place.  Even  a  few  slid  overboard 
too.  Some  died  and  began  to  smell  Oh  yes 
we  were  having  a  time  on  that  boat.  These 
turtles  have  been  known  to  take  a  bite  out 
of  a  leg  now  and  then,  so  no  one  hestiatcd 
while  walking  over  and  between  them,  need- 
less to  say.  I  was  on  the  air  of  course  most 
of  the  time  telling  the  boys  about  things  as 
they  were.  We  were  in  daily  contact  with 
VQ9HB  on  Mahe,  and  a  number  of  times 
the  captain  talked  directly  with  the  owner 
of  the  ship.  Even  the  ships  owner  asked  the 
captain  if  he  wanted  a  tow  vessel  sent  out 
to  tow  us  to  either  Africa  or  the  Seychelles, 
To  this  the  captain  always  said  "no"*  This 
captain  was  as  hard  as  nails  and  like  a  bull- 
dog. He  was  not  going  to  give  up  as  long  as 
there  was  any  hope  of  getting  that  cabin 
door  mounted  in  place  of  that  rudder.  He 
was  the  only  one  who  thought  this  was  pos- 
sible* Everyone  else  had  a  long  time  ago 
given  up   this   as  out  of  the   question  and 


impossible  to  be  done.  Even  I  had  now  given 
up.  After  three  days  the  turtles  really 
started  to  smell  Q5-S9+  50  DB,  but  still 
they  were  back  there  fighting  that  rudder. 
And  at  long  last  they  got  it  mounted  kind 
of  all  of  a  sudden  and  I  think  sort  of  by 
accident!  We  were  back  in  business  and  a 
ship  with  a  rudder  was  again  on  its  way  to 
VQ9  land. 

A  message  was  sent  to  the  ship's  owner 
on  Mahe  and  back  came  a  message  telling 
us  a  champagne  party  was  planned  for  all 
hands  upon  our  arrival  to  Port  Victoria. 
Back  went  a  message  from  me  saying, 
"Make  Mine,  Cokes,  please!"  Back  came  a 
message  to  me  saying,  "It's  Cokes  for  you, 
Mr.  Browning".  A  letter  or  news  item  from 
Harvey  Brain  was  sent  to  their  local  news- 
paper which  was  very  interesting  to  read. 
Oh  yes?  There  was  a  hero  in  the  article  you 
can  bet  Guess  who?  The  cabin  door  proved 
to  be  not  quite  large  enough  and  to  keep  the 
ship  on  course  the  speed  of  the  engine  be- 
came the  directional  control.  The  usual 
speed  as  I  remember  it  was  about  250  RPM, 
but  to  hold  us  on  course  it  was  reduced  to 
about  175RPM.  But  we  were  headed  to- 
wards VQ9T  so  everyone  was  happy.  I  would 
say  a  few  drinks  were  consumed  on  board 
that  night  by  everyone  except  me  since 
there  was  no  Cokes  on  board  by  now.  They 
had  long  ago  been  drunk.  It  took  us  about 
10  days  to  reach  Port  Victoria,  with  quite 
a  lot  more  dead  turtles  on  board.  We  were 
a  smelly  crowd  when  we  arrived  there.  The 
local  police  band  were  on  hand  to  welcome 
us  back  to  VQ9  land,  We  were  the  heroes 
of  the  hour.  Cases  of  Champaigne  were 
brought  aboard  and  one  full  case  of  Cokes 
for  me  with  plenty  of  ice.  I  sort  of  would 
say  maybe  a  few  fellows  got  drunk  that 
evening  on  the  boat  while  it  was  docked 
there  at  the  "long  pier'1  at  Port  Victoria. 
At  least  that  was  another  one  I  walked 
away  from,  and  one  more  portion  of  a 
DXpedition  salted  away*  Back  I  went  to  my 
little  thatched  hut  that's  called  a  hotel  room 
on  the  north  east  side  of  VQ9.  The  old  an- 
tennas were  put  up  and  on  the  air  as  VQ9A 
again  I  went.  Hie  very  first  QSO  I  had  was 
with  that  fellow  in  EP2  land— he  was  some 
high  official  in  the  U.  S,  Embassy  or  Con- 
sulate there  and  he  told  me  a  very  interest- 
ing story.  He  said  there  were  some  U.  S. 
destroyers  in  Zanzibar  on  some  sort  of  tour 
down  in  that  area  and  he  got  a  message  to 
them  to  sort  of  stand  by  with  helicopters 
on  board  to  be  ready  at  a  moments  notice 
to  be  able  to  take  off  the  ship  in  case  we 
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got  into  any  difficulties  and  in  danger  of 
sinking.  I  for  one  was  glad  we  did  not  have 
to  call  on  him  for  help*  I  am  sure  Peggy 
and  the  kids  felt  that  same  way,  and  es- 
pecially the  insurance  companies.  It  did  sort 
of  worry  me  to  think  that  the  insurance 
companies  were  worrying.  I  did  not  want 
our  DXpedition  to  end  up  here  because  it 
was  just  getting  started,  you  might  say- 
There  were  lots  of  places  to  go  to  yet  and 
operate  from*  After  operating  from  V09A 
for  about  a  week  while  QRX  for  a  ship  to 
take  me  to  Mombasa,  Kenya,  I  sort  of  hated 
to  leave  VQ9  land  with  all  the  beautiful 
scenery  around  there.  But  you  know  the 
DXpedition  must  go  on?  and  this  one  was 
not  about  to  stop  yet.  Everything  was  taken 
down,  carefully  packed,  everyone  told  <tfgood 
bye"*  etc.  No  customs  troubles  at  all.  (There 
is  usually  none  when  leaving  you  know),  I 
was  off  to  Mombasa  and  then  into  Africa 
on  the  next  leg  of  my  trip.  More  on  that 
next  month. 
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New  three  band  modification 

delivers  the  performance  of  your 

transceiver  on  five  200  kc  band  segments. 


Featuring    selectable   upper   or   lower   SSB*   Selectable 

AVC* 

Coverage:    3.8-4.0;    7.0-7.2,    7.2-7.4;    14.0-14.2,     14.2-14.4 

Mc* 

Front  panel  key  jack*  New  front  panel  and  plastic  dial 

included* 


COMPLETE  KIT  PRICE  ONLY 

Send  for  free  brochure! 


$ 


59 


95 


DRC  KIT 

215-28  Spencer  Ave* 
Name  «. 
Address    _. 


Queens  Village,  N.Y.   11427 


---*■'--'** 


M-H  +*  *  #-■-■  4 


New 

CZ 

Series 

Tower 


Bracket 

adapts 

to  other 

location 


For  the 
Ham  with  space 

problems. 


New  Design  Crank-Up  Tower 
installs  Without  Guy  Wires ! 

Greater  strength  provided  by  new 
lacing  design  eliminates  need  for 
guy  wires  and  large  concrete  foot- 
ing when  tower  is  bracketed  to  your 
building.  A  new  style  geared  winch 
with  automatic  locking  disc -brake 
offers  positive  safety  and  control 
when  raising  or  lowering  the  tower. 
Tower  quickly  and  easily  lowers  to 
safer  levels  for  high  wind  condN 
tions.  The  CZ  Series  Tower  features 
Tristao's  exclusive  "  a  dd-a -section" 
design.  Another  famous  Tristao  pre- 
mium quality  tower. 


Write  for  Free  catalog 

TODAY  or  see  your 

distributor. 


Towers  above  all 


Ji 


RISTA0  TOWER  CO 


■&T 


-    P.  O.  Box  115, 
Hanford,  California  93230 
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FM  SURPLUS  SPECIALS  cki  c      ,      -.  .  Cft 

MOTOROLA    POWER    SUPPLIES  FM     ^"rPIUS     OQieS     K*0. 

t'i?1  «  i10fc  i*^60?  BAS£  statim  power  ^ppiy  s  «.oo      1 1 00  Tremont  Street 

IK'J??   B*Sii6  i2^""  .UMd   ,0   T44   mobile  ^namoter  type    $     9-95  ' WV      ireillVlll     •*"•*■ 

TS:^V&W?la%X,%;53^^,I•*,,^ffirtw,  i«      Boston,  Mass.  02120 

U-461  6   12   *tk   can    be   used   for   Id  or   hi   band   mobile  9  95  a  /^-.J*    AIT 

?D^t/.u'i3^a5?Ju^77  *r  TlM61  ^i"^dth.ta, 5  995  Area  Code  617 

SPECIAL    COMBINATION    OFFER  —  wi  ja7    OCTO 

Cri8iS4  ijOW,r  *appl*  wit!l  Se,liic®,,   R<*  a"d  60*  Trans  *?th  harness  Tel*    NO.    **Z/-J3  1  J 

l  sn    u«         ■ " — $110.00 

150    H*4     -■*... $125.00 

Ji°J™0LA    EQU,PMENT  FMTR-MO-D    HOB   40-50mes 

Jft"  f?Z?  ftmm    >nit— *s    is    S  55,00  6  *d«   , * $  ^00 

i     5a¥,,*e*   1>0   Wcs  Can   ^   ys*d   f0f  duplexing  T&R  12    *dc     ; .  ♦ . . . -  - •   *  7500 

»?7^t»|«jitar  «  ■Wjtt'itti^i  S1200°       "TOT  I*?  A50""         5  46.00 

rct^o^v11^ : * • $125.00        FMTRU-80-D    150   mes  30w   Iran   poor  eandi- 

FSTR-80-BY   110  »c  desk  top  station   It  conversion  BM«.  tlon $  ^.°0 

Tl/^4  "4 A   ™   f™    itr'l?  l!£,l(,,ar,9   'MW    I^S'SS         Ffc,TRU'41*V   *«   >™    13°   ™<    '  "ft 

FA-8634    30*   30-50mc  xmtr |  if  qJ,        FMTfllMO-V  ISO  me  Sw  trail— &t .  -   $  39  50 

T51AG0   Poor  Condition  6/12  vdc   S  30  00        T-44A6  450me  mob  l»w  trail   $  54-50 

SPECIALS 

ci'TfJAieUllftlJ,vC0MBlliATI0M    30*   Tr"*'    Rw*    c*ntro1    h»*    an<«    "hies    ... ♦.. --•  f  44-50 

GE    TRANS    OH  LY       „ , pwl    paid  $     99^ 

HALUCBAFTERS   S-27   rec  140*225   mes  ...   $  65.00 

RCA   CMY*2A   30-50   me   mob    12   vde  *fl   m   *r»n*  .  ,  .  .  .    $  23.00 

Sf^U./^VA  Ff*aufnc>   ^rfr   WOO   ^fjB , 5^-2S 

PANORAMIC  ADAPTOR   SB-12  with    PS^2   power  supply    , $4^0.00 

MOTOROLA    EQUIPMENT  SCHEMATIC    DIGEST 

A  mmprehensivi  collection  of  Motorola  t r an smi tiers,  receivers,  power  supplies  and  Interconnecting  diagrams  tor  FM  equipment 
manifactariiJ  between  1949  and  1954,   Included  are  crystaJ  formiiUs  and   alignment   instrnctioni  for  most  of  the  equipment  shown. 

90    Pages .■*.„./<,■., , ,♦*...,,   $3.95  post  paid 

Special    with   an   order _ , $2.95 

**On  the  80  BY  and  140  BY  base  station  and  P8464  chassis  combination  please  furnish  Q  signed  state- 
ment as  follows: 

"This  equipment  purchased  for  use  on  amateur  bands 
and  will  not  be  resold  for  commercial  use." 

ALL  SHIPMENTS  FOB  BOSTON,  MASS.,  UNLESS  OTHERWISE  SPECIFIED— SPECIFY  CARRIER.  ALL 
EQUIPMENT  1$  USED  AS  (S  AND  SUBJECT  TO  PRIOR  SALE.  TERMS:— PAYMENT  WITH  ORDER. 
PLEASE   INCLUDE   YOUR  ZIP   CODE. 


Technical  Aid  Group 

The  first  members  of  73's  Technical 
Aid  Group  are  listed  below.  They  are 
willing  to  help  other  hams  with  their 
technical  problems.  If  you  have  a  con- 
cise question  that  you  think  can  be 
answered  through  the  mail,  why  not 
write  to  one  of  the  hams  on  the  list? 
Please  type  or  write  legibly,  and  include 
a  self-addressed  stamped  envelope.  One 
question  to  a  letter,  please. 

If  you'd  like  to  join  the  Technical  Aid 
Group  and  you  feel  that  you  are  quali- 
fied to  help  other  hams,  please  write 
us  and  we'll  furnish  complete  informa- 
tion* It's  obvious  that  we  need  many 
helpers  in  all  parts  of  the  country  and 
in  all  specialties  to  do  the  most  good. 
While  73  will  try  to  help  with  publicity 
and  in  other  ways,  we  want  the  TAG  to 
be  a  ham-to-ham  group  helping  anyone 
who  needs  help,  whether  they  be  73 
readers  or  not. 


Don  Nelson  WB2EGZ,  EE,  9  Green- 
ridge  Road,  Ashland,  NJ.  08034,  VHP 
antennas  and  converters,  semiconduc- 
tors, selection  and  application  of  tubes. 

Tom  OHara  W60RG,  10253  East 
Nadine,  Temple  City,  GaL  91780.  ATV, 
VHF  converters,  semiconductors,  gen- 
eral questions. 

Stix  Borok  WB2PFY,  high  school  stu- 
dent, 209-25  18  Ave.,  Bayside,  N.Y. 
11360,  Novice  help. 

George  Daughters  WB6AIG,  BS  and 
MS,  1613  Notre  Dame  Drive,  Mountain 
View,  Calif,  Semiconductors,  VHF  con- 
verters, test  equipment,  general  infor- 
mation* 

Roger  Taylor  K9ALD,  BSEE  2811  W. 
William,  Champaign,  111.  61820,  Anten- 
nas, semiconductors,  product  data,  gen- 
eral, 

Jim  Ashe  W2DXH,  R.D.  1,  Freeville, 
N.Y.  Test  equipment,  general 

J,  Bradley  K6HPR/4,  BSEE,  3011 
Fairmont  St.,  Falls  Church,  Va,  22042, 
General. 
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~r  Very  difficult  circuit  this  hour. 

*  Next  higher  frequency  may  be  useful  this  hour. 


Good:  1,  2,  9-13,  16-22.  28-31 
Fair:  3,  4,  5.  14,  15.  23,  24,  27 
Poor:  6,  7,  8.  25,  26 
VHF  DX  likely:  12,  13.  21,  27 


the  NEW 


Vawkwi 

PORTABLE  ANTENNA 

with  Hon-Shatterable  Base 


20-15-10-6-2-  Meters 

Very  Low  SWR 

Folds  to  19  inches 

Weighs  onfy  2  pounds 

Complete  for  5 
Frequencies 

$24.50 

ask  your  local  dealer 
or 


Patented 


DPZ  CORPORATION 

P.  0.  BOX  1615 
JUPITER,  FLORIDA  33458 


:  COMPLETE  YOUR  GEAR     : 

•  TWENTY-FOUR  CLOCKS  IN  ONE  • 

•  NEW 

*  AND 

•  MODERN 

•  AS  THE 


SATELLITE 


$11 


.95 


Model    D-3D0 


I  TIME     ANYWHERE  I 

I  AT  a  glance:  S 

•     THROW  YOUR  CONVERSION  CHART  AWAY  • 

4ft  a 

m  When  the  clock  is  accurately  set  to  the   • 

•  correct  time  in  a  local  time  zone,  the  • 

•  correct  time  is  automatically  shown  in  J 

•  each  of  the  other  23  zones.  # 

!     Farmerie  World  Time-Zone  (lock     • 

CASE:  wall  or  desk 

22  ga.  steel  8"  x  8"  i  2%" 

MOTOR;  G^E  IfO-volt,  60  cycle 

Other  models  available 

•     THE  FARMERIE  CORPORATION    • 


114  Spencer  Lane 

MflMUM 


Glenshaw,   Penna.   15116 


FEBRUARY  1967 


IIS 


NEW    PRODUCTS 


TRW  Catalog 

TRW  Semiconductors  has  just  announced 
their  1967  short  form  catalog.  This  20-page 
publication  lists  all  TRW  transistors,  diodes, 
and  other  semiconductors.  Copies  are  avail- 
able from  TRW  Semiconductors,  Publica- 
tions Dept,  1100  Glendon  Avenue,  Los  An- 
geles, Calif.  90024. 

Jensen  Tool  Catalog 

Hams  often  have  trouble  finding  the  spe- 
cial tools  that  make  electronic  construction 
pleasant.  Even  the  large  mail-order  cata- 
logs don't  carry  all  of  the  specialized  took 
we  like.  We  ve  recently  found  out  about 
a  very  extensive  (58-page)  catalog  of  tools 
that  contains  just  about  anything  you're 
likely  to  want  or  need  from  eutectic  solder 
to  #80  drills.  The  catalog  includes  many 
standard  tools,  too.  Prices  are  good,  and 
there's  no  minimum  order.  Write  for  a  free 
copy  of  catalog  266.  Jensen  Tools,  3630  E. 
Indian  School  Road,  Phoenix,  Arizona 
85018. 


Solid-State  Communications 

Here  is  another  book  from  the  staff  of 
Texas  Instruments  on  the  design  of  transis- 
torized communications  equipment.  This 
brand  new  book  provides  the  latest  informa- 
tion on  the  design  of  equipment  using  FET's, 
dual  transistors,  junction  transistors  and 
the  latest  germanium  and  silicon  micro- 
wave transistors,  This  excellent  book  covers 
the  entire  rf  spectrum  from  high-frequency 
through  UHF;  it  provides  much  practical 
information  on  the  design  of  circuits  and  in 
the  selection  of  semiconductors  for  these 
frequencies.  Some  of  the  topics  covered  are 
small  signal  UHF  circuit  design,  high  input 
impedance  techniques,  harmonic  oscillators, 
noise  characterization  of  VHF  and  UHF 
amplifiers  and  VHF  measurement  techniques. 
$12,50  from  your  bookstore  or  write  to  Mc- 
Graw-Hill Book  Company,  330  West  42nd 
Street,  New  York,  New  York  10036. 


Drake  Converters 

R.  L.  Drake  Co,  has  just  announced  that 
they're  making  FET  converters  for  six  and 
two  meters.  The  converters  feature  low  noise 
and  exceptionally  low  cross  modulation,  ex- 
cellent image  rejection  and  flat  bandpass. 
Each  converter  uses  field  effect  transistors 
for  the  rf  amplifier  and  mixer  stages,  and 
regular  transistors  in  the  local  injection 
section.  For  full  information  of  these  new 
converters,  write  R.  L.  Drake  Co,,  Miamis- 
burg,  Ohio, 

Technical  Topics 

The  best,  most  interesting  single  book 
for  the  average  ham  might  well  be  Tech- 
nical Topics  for  the  Radio  Amateur,  by  Pat 
Hawker  G3VA.  This  book  is  a  collection  of 
short  notes,  interesting  ideas,  and  hundreds 
of  good  schematics  about  simple  and  com- 
plex, common  and  unique,  useful  ham  radio 
circuits.  G3VA  writes  the  very  popular  col- 
umn Technical  Topics  in  the  RSGB  Bulletin, 
and  much  of  the  material  in  the  book  is 
from  tliis  column.  TT  is  a  densely-packed, 
thoroughly-practical  100-page  book  that 
every  building  ham  should  have.  The  price 
is  only  $1.50  from  73,  or  you  can  order  for 
10  s.  from  the  RSGB,  28  Little  Russell  Street, 
London  W.C.I,  England, 

Transistor  Circuit 
Analysis  and  Design 

The  2nd  edition  of  this  famous  tran- 
sistor sourcebook  by  Franklin  C«  Kitchen 
retains  all  the  readability  and  clarity 
of  the  first,  but  the  many  revisions 
bring  this  new  volume  right  up  to  date. 
In  addition  to  information  on  junction  tran- 
sistors, tin's  new  book  places  emphasis  on 
the  field  effect  transistor  and  its  operation, 
tunnel  diodes,  controlled  rectifiers,  unijunc- 
tion transistors  and  microelectronics.  Fitch- 
en  spends  considerable  time  in  explaining 
the  fundamental  circuit  properties  of  tran- 
sistors and  proper  ways  of  biasing  them 
before  proceeding  into  the  design  of  ampli- 
fiers and  communications  circuits.  Many 
practical  examples  are  used  throughout  and 
a  knowledge  of  algebra  is  all  that  is  re- 
quired to  understand  this  excellent  text 
This  book  is  highly  recommended  to  the 
amateur  or  technician  who  wants  to  know 
the  whys  and  wherefors  of  transistor  cir- 
cuit design.  $8.50  from  your  bookstore  or 
write  to  the  publisher,  D.  Van  Nostrand 
Co,,  Inc.,  120  Alexander  Street,  Princeton, 
New  Jersey. 
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Solid  State  Sales  Catalog 

Solid  State  Sales  has  a  new  catalog  of 
inexpensive  semiconductors  and  other  parts, 
It*s  well  illustrated,  and  contains  hundreds 
of  components  with  good  prices.  You  can 
get  a  free  copy  from  Solid  State  Sales,  P.O. 
Box  74,  Somerville,  Mass,  02143. 

Handbook  of  Transistor 
Circuits  and  Measurements 

Most  books  designed  for  textbooks  and 
engineering  aren't  as  useful  to  the  ham  as 
thev  could  be.  Hams  don't  want  to  wade 
through  a  lot  of  derivation  of  mathematical 
formulas  and  such  to  find  a  circuit  they 
need,  or  have  to  figure  out  a  lot  of  values 
on  what  is  obviously  a  fairly  standard  type 
of  circuit  That's  why  the  new  SEEC  book, 
Handbook  of  Basic  Transistor  Circuits  and 
Measurements  bv  R.D.  Thornton  et  al  looks 
so  interesting.  The  book  contains  practical 
circuits  for  about  every  transistor  use  you 
can  think  of,  and  even  gives  parts  values 
and  transistors  for  each.  The  transistors 
are  specified  by  general  types,  such  as  sili- 
con, high  speed,  amplifier,  which  makes  it 
easy  to  use  either  the  newest  cheapest 
transistors,  readily-available  transistors,  or 
surplus  transistors,  depending  on  your  tastes* 
The  book  also  includes  enough  technical 
material  and  data  on  measuring  transistor 
characteristics  to  make  the  book  very  useful 
to  the  engineer  who  wants  a  good  refer- 
ence. The  book  costs  $4.50  clothbound,  or 
$2*65  paperbound.  Publisher  is  John  Wiley 
and  Sons,  605  Third  Avenue,  N.Y.  10016. 


Shure  Reactance  Rule 

Figuring  out  resonant  frequencies,  reac- 
tances, Q's,  etc.,  with  the  standard  formulas 
and  arithmetic  isn't  much  fun,  A  much 
easier  way  to  do  it  is  with  the  Shure  Re- 
actance Slide  Rule,  It's  easy  to  learn,  easy 
to  use  and  easy  to  buy  at  only  $1  from  the 
Sales  Department,  Shure  Brothers,  222  Hart- 
rey  Avenue,  Evanston,  III  60204. 


6  METER  SOLID  STATE 
RF  CONVERTERS 

2  db  NF,  ,2  fi\  for  6  db  signal  to  noise  ratio,  mil* 
spec,  epoxy  glass  printed  circuit  board,  variable  for* 
ward  j?ain  control*  built-in  power  supply  available 
for  all  models.  2N3823  FET  front  end  available  for 
1,5  db  NF  and  reduced  cross-modulation  effects. 

THESE  CONVERTERS  CAN   REALLY   PULL   IN   THE   DX! 


Model 

SS610 

SS610F 

SS611 

SS611F 

SS510 

SS511 

SS6D0X 

SSGfiOXF 


Input  M  Hz              Output  M  Hz  Price 

50-54                            14-18  $21.95 

Same  as  above  but  FET  rf  amp.  39.95 

50-54                            7-11  21.95 

Same  as  above  but  FET  rf  amp.  39.95 

50-54  MHz  rf  pre-amplifier  9.95 

50-54  MHz  FET  rf  pre-amplifier  29,95 

Special  IF   (.6-30   MHz)  24.95 

FET  special  IF   {.6-30   MHz)  42.95 

For  built-in  power  supply,  add  6.00 


For  prompt  shipment  of  stock  models  include  postal 
money  order  or  cashier's  check.  Special  models 
shipped  within  six  weeks,  Personal  checks  must 
clear  before  shipment.  Include  20%  deposit  for  COD. 

Unconditionally   guaranteed. 

Southwest  Semiconductor  Specialists 

P.O.   BOX   12312,  SAN   ANTONIO,  TEXAS  78212 


SPACE  AGE   KEYER 


Planar  epitaxial  integrated  circuits  for  reli- 
ability, No  tubes — No  separate  transistors. 
Precision  feather-touch  key  built-in* 
Fully  digital — Dot-dash  ratio  always  per- 
fect 

No   polarity    problems — Floating    contacts 
switch  1-amp. 

Rugged  solid  construction — wilJ  not  walk. 
Send  QSL  or  postcard  for  free  brochure. 
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SURPLUS  NEEDED 

Guaranteed  highest  prices.  Shipping  paid.  We'll  buy, 
trade  or  give  you  new  equipment  of  your  choice.  Send 


Hjl!li£]|fflfl        rEirHcXuEML 
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MILITARY  ELECTRONICS  CORP. 

SPACE  ELECTRONICS  DIVISION 
4178  PARK  AVE.,  BX.,  N.  Y.  10457  •  (212)  CY  9-0300 


r 


LARGEST  SELECTION  in  United  States 
AT    LOWEST    PRICES— 48    hr.    delivery 


Thousands    of    frequencies 
Types      include      HC6/U, 
FT-241,   FT-243(   FT- 171,  etc. 


in    stock. 

HCIS/U, 


SEND    I0<  for  catalog  with  oscillator 
circuits.    Refunded   on   first   order. 

2400 B   Crystal    Dr..  Ft  Myers,  Fla.  33901 


WE  BUY 


TUBES     FOR  C4SH 

UNITY  ELECTRONICS 

107  Trumbull  St.,  ELIZABETH,  N.J,  201  -  FL  1-4200 


*TW0-WAY* 

COMMUNICATION  CRYSTALS 

AMERICAN  CRYSTAL  CO. 
P0  BOX  2366  KANSAS  CITY,  MO. 


ELIMINATE  IGNITION  NOISE 

ELECTRO -SHIELD® 

YOUR  ENGINE 

FROM   $44.05 


ESTES  ENGINEERING  CO. 

1639  W.  136th  St.  Gardena,  Calif.  90249 


(W2NSD  from   page  2) 

public  servants  resting  behind  their  barri- 
caded desks.  We  made  it  through  in  about 
an  hour,  possibly  an  all  time  record.  You 
have  to  p  to  get  out  of  Lebanon  and  pay 
to  get  into  Syria,  You  pay  for  yourself  and 
you  pay  for  the  car.  You  pay  and  pay  and 
pay. 

After  an  hour  or  so  of  driving  through 
desert  and  mountains  we  began  to  come  to 
civilization  ,  ,  .  an  occasional  house  built 
on  the  side  of  the  hills.  An  interesting 
thing:  the  water  supply  for  these  houses 
came  to  them  via  a  ditch  dug  into  the  side 
of  the  hills.  All  of  the  houses  were  below 
the  supply  ditch,  which  went  on  for  miles 
and  miles,  winding  along  so  that  gravity 
carried  the  water.  Below  the  houses  was  a 
second  ditch  for  waste. 

We  arrived  in  Damascus  just  before  dark 
and,  after  driving  around  for  a  few  minutes 
to  get  our  bearings,  we  started  looking  for 
a  hotel  ,  .  .  a  hotel  that  had  air  conditioners 
sticking  out  of  the  windows  of  its  rooms. 
It  was  about  90°  or  so  and  we'd  learned 
the  hard  way  in  Cairo  to  settle  for  nothing 
less  than  good  air  conditioning,  I  never 
thought  I  would  go  into  a  Hilton  hotel,  but 
a  couple  of  nights  in  the  Shepheards  in  Cairo 
and  I  no  longer  cared  if  Conrad  got  a  big 
bite  out  of  me. 

Just  as  we  were  disparing  of  finding  air 
conditioners  we  came  across  the  Hotel  Cat- 
tans,  Luckily  they  had  one  cool  room  left 
so  we  checked  in.  I  called  Rasheed  and 
announced  that  we  had  arrived.  His  son  ar- 
rived to  pick  ns  up  a  short  while  later  and 
we  drove  up  and  up  the  side  of  the  incred- 
ibly steep  hill  overlooking  the  city.  About 
half  way  up,  just  before  the  slant  became 
a  vertical  cilff,  we  pulled  up  in  front  of  a 
nice  home* 

Rasheed  and  his  wife  welcomed  us*  It  was 
still  quite  watm  so  we  went  out  on  his  patio 


; 


Rasheed  YKlAA 


and  had  some  cool  drinks,  talking  ham  radio 
and  looking  down  on  the  twinkling  lights 
of  the  oldest  continnously  inhabited  city  in 
the  world.  Off  in  the  distance  we  could  see 
the  camp  fires  of  the  refugees  from  Israel, 
thousands  of  them, 

I  was  most  anxious  to  put  YK1AA  on  the 
air  and  see  if  I  could  heat  down  some  of  the 
pileups;  Rasheed  does  the  best  he  can  with 
this,  but  it  is  very  difficult  for  him,  not 
having  been  raised  in  English,  to  pull  out 
call  letters  when  they  are  all  in  a  jumble. 
Rasheed  pointed  to  his  three  element  beam 
out  on  the  edge  of  the  patio  and  I  could 
see  why  he  makes  most  of  his  stateside  con- 
tacts via  longpath.  The  U.  S.  is  directly  into 
the  mountain  for  him  and  very  little  rf  can 
get  through  the  shield, 

I  tuned  the  band  anxiously  .  *  -.  a  couple 
Europeans,  nothing  more,  Damn.  My  sched- 
ule time  with  mv  home  station  in  New 
Hampshire  came  around  so  I  gave  Jim 
(WAGBSO/1)  a  call.  I1DFL  came  back  and 
offered  to  relay  for  mc  Jim  was  in  there, 
about  an  S-l,  and  my  signals  were  about 
the  same.  Through  I1DFL  I  found  that  every- 
thing was  going  well  at  home.  After  a  few 
more  short  QSO's  with  friends  in  Asmara, 
Stockholm,  etc,  I  gave  up  and  returned  to 
Rasheed  and  the  talking.  I1DFL  had  ex- 
plained that  Jim  was  the  only  U.  S.  station 
that  he  could  hear  on  the  band,  so  condi- 
tions were  particularly  bad, 

Rasheed  works  at  the  airport  keeping  the 
electronic  gear  running.  He  is  high  enough 
in  the  government  so  he  is  able  to  stay  on 
the  air  during  political  shakeups,  but  not 
high  enough  so  he  gets  shot.  1  don't  think 
he  is  looking  for  too  much  in  the  way  of 
promotions  ...  hi.  None  of  the  other  hams 
in  Syria  are  permitted  to  operate 

The  next  morning  Rasheed  met  Jim  and 
me  at  the  hotel  and  we  walked  to  the  his- 
torical museum.  The  sophistication  of  some 
of  the  things  they  made  all  the  way  back 
to  6000  BC  is  amazing.  We  would  be  hard 
put  to  duplicate  some  of  the  glassware  they 
turned  out. 

Noxl  we  headed  for  the  bazaar  section 
of  town.  I  found  an  ice  cream  store  right  off 
the  bat  and  yanked  them  in  after  me.  Fel- 
lows, it  is  like  nothing  you've  ever  tasted 
before  They  grind  out  the  usual  Dairy 
Queen  slush,  put  it  into  freezing  vats  and 
then  pound  it  with  giant  potato -mashers  so 
that  the  crystalline  structure  breaks  down 
and  the  ice  cream  gets  very  sticky.  They 
serve  it  by  scraping  it  out  of  these  vats  and 
putting  it  into  dishes  with  their  finders  .  ,  . 
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New!  PANCAKE'  Transistors 

IN   THE   NEW   TQ46   MICRO    CASES 
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ft  Only  1/16"  high  ft  Gold  novar  leads  A  Tested 


Watts   VCB*    HFE 


Like 

Q  2N706 

Q  21!  7  08 

D  2N870 
D2N16J3 
a  2N1893 
D  2N2049 

□  2N2645 
3  2N2314 

□  2M2434 


1  AMP 

Actual  Size  "*^, 
MICROMINIATURE  K 

SILICON  RECTIFIERS  \ 

PIV        Sale         piv        Sate 

50  D  Si      600  11    Wi 

100  D  7t      goo  25* 

200  9*    1000  C     50* 

400  □  11C 


f  Maximums 


2-Amps 

"GLASSMIKE" 

SILICON 
RECTIFIERS   f 

PIV      Sale    PIV        tot* 

SOD  9*  600  a  40< 
!0OG  U<  tOO  T  Sit 
200  :  19<  1000  n  6?f 
4001         29* 


1  AMP  1000   PIV 

TOP  HAT  SILICON 


GIANT   SPRING    CATALOG   ON: 
TIFIERS  r.'   TRANSISTORS   n   S 


I   PARTS  O   REC 
CHS  Q  ZEMERS 


TERMS:    include   pastage    IUn?d,net  30  days.      COD*    2f*Cb 


POLY  PAKSHm 


FEBRUARY   1 967 


119 


■■ 


• 


VHF-UHF 


Converters  and    Preamps  for  50  thru   432    Mc. 

Write  for  literature. 
Send    for    a    sample    copy    of    the    VHF'er,    the 
only    magazine    for    VHF    and    UHF    hams. 

Parks  Electronics,  419  S,W.  First  Beaverlon,  Ore. 


PLATE  TRANSFORMERS— $39.95 

3600-0-3600  VAC  @  1000  Ma„  CCS,  with  120/240  VAC  60 
cps  primary.  Commercial  quality  units  manufactured 
by  Wagner  Electric  Co.  measure  I311  high,  12'*  wide, 
and  9"  deep.  Net  weight  is  8S#.  Price  539.95  F.O.B. 
Minneapolis,  One  year  unconditional  money  back  guar- 
antee. Terms;  Check  or  M.O.  with  order.  Immediate 
delivery.   Write   or    phone; 

PETER  W.   DAHL  CO. 

3314  Diamond   Drive  El   Paso,   Texas 


MILITARY    TEST    EQUIPMENT    DATA    HANDBOOKS 

rubUshed  li'Hl  hy  Frederick  Besearrh  Corp.  Vol.  I,  Volt/ 
trreni  Me**,  Equip,  Vol.  2,  Freq,  Me  as.  Equip.  Vol.  3. 
Waveform  Uhrtllo^cope)  Equip.  Vol.  4.  Sitmal  Gen.  Egutp- 
iihmil  Four  Bound  Books  (10  pounds)  NJSW.  $5.50  postpaid, 
payment  w/ordtr.  We  Also  buy  for  Oa&h.  Surplus  Testsets, 
Trans  ml  iters,     lU'ceiverB,     Etc.     Eapeeiully     Alrborn     Collins. 

RITCO    Electronics,    Box    156,    Armandnle,    Va.    22003.    Phone 
(703)   560-5480. 


ALL  BAND  TRAP  ANTENNA  ! 


Reduces  Interference  and 
Hoist  on  All  Makes  Short 
Wave  Receivers.  Hakes  World 
Wide  Reception  Stronger. 
Clearer  on   All    Bands! 


For  ALL  Amateir  Transmit- 
ters. Rated  at  1000  Watts 
AM  2000  SSB  Fittet  or 
Link  Direct  Feed.  Light, 
Neat,    Weatherproof, 


Complete  aa  shown  total  length  102  ft.  with  9£  ft,  of  72  ohm 
balanced  Lwlnline.  Hi-impact  molded  resonant  traris,  l\Vt.  3 
oz.  1"  x  "i"  long).  You  just  tune  to  desired  band  far  beimUke 
trsults.  Bxeelleut  for  ALL  world- wick*  short-wave  receiver**  and 
amateur  transmit  U-ra,  For  NOV  UK  ANI>  ALL  CLARK  AMA- 
TEUKSt  NO  EXTUA  TUKBES  OK  GADGETS  NEEDED!  Klim- 
imites  5  seiiariite  antennas  villi  excellent  perform  mire  proven, 
Inconspicuous  for  Fussy  Neiqhborhoudsl  No  HAY-WIiiti  BOUSE 
APPEARANCE!    EASY    IKSTAIXATIuM    Thousands    of    users. 


75-40-2^-1 5- 10   meter  bands.   Complete    $105 

40-20-15-10  nwttT.  54-ft.   tbest  for  awl's).  Complete   .   1 18.@5 

SEND  ONLY  $3,00  (cash,  ek.,  mo)  and  pay  postman  balance 
COD  plus  postage  on  arrival  or  send  full  price  for  postpaid  de- 
ttfeir.    Complete   installation    £   technical    instructions    furnished. 

MIDWAY  ANTENNA  •  Dept.  A71  •  Kearney,  Nebraska 


DXERS  and  DXERS-TO-BE 

Want  to  keep  up  to  the  minute  of  what's 
happening  DXwise?  Subscribe  to  Gus 
Browning  W4BPD's  new  weekly  DXERS 
MAGAZINE.  16  pages  of  DX  events,  com- 
ing up  DXpeditions,  QSL  info,  pixt  etc. 
Rates.  US  surface  $8.50.  US  air  mail  $10, 
West  Indies  $16.50,  S.  America  and  Eur- 
ope  $I9(   rest  of  world    $28. 

The  DXERS  MAGAZINE 
co  W4  BPD 

Route    1 1   Box    161  -A, 
Cordova*  S.C.,   U.S«A. 


then  a  little  sprinkle  of  pistachio  nuts,  Jim 
blanched  at  the  finger  bit,  but  we  put  a 
dish  of  ice  cream  in  his  hand  and  he  had  to 
gulp  and  eat  it,  I'll  try  anything. 

We  went  across  the  little  alley  into  a 
souvenire  shop.  I  bought  an  inlaid  backgam- 
mon board  and  a  hand  embroidered  damask 
table  cloth  and  napkins.  I'm  not  sure  why 
because  I  haven't  played  backgammon  in 
twenty  years  and  I  don't  even  have  a  dining 
room  table.  Well,  you  never  know  when  some- 
one is  going  to  knock  on  the  door  and  invite 
himself  in   to  play  backgammon   .   .   .   I'm 

ready  now. 

Rasheed  took  us  into  out  of  the  way  cor- 
ners of  Damascus  where  we  were  able  to 
see  craftsmen  making  all  of  the  usual  and 
unusual  peculiar  to  the  city.  Things  like  men 
sitting  in  their  little  stalls  turning  a  wood 
lathe  by  hand  and  holding  the  cutting  chisel 
with  one  foot,  making  parts  for  chairs. 

Lunch  was  spectacular.  Rasheed's  son 
manages  the  finest  restaurant  in  town  and 
he  put  on  a  complete  Syrian  dinner  for  us, 
soup  to  nuts.  The  soup  was  yogurt- like,  with 
egg  shaped  meat  balls  made  out  of  meat 
and  wheat,  but  hollow  .  *  .  try  making  some- 
thing like  that  sometime.  Delicious.  The  food 
kept  coming  and  coming  and  coming  .  .  .  we 
ate  for  about  two  hours  .  *  ,  smoked  egg 
plant  (I  hate  egg  plant,  but  this  was  great) 
.  ,  .  mashed  chick  peas  with  lemon  and 
sesame  oil  ,  .  .  we  waddled  out  into  our 
rented  Simca  and,  with  a  short  prayer  that 
the  odometer  would  continue  to  be  stuck 
(it  froze  on  the  way  over  .  .  .  heh,  heh), 
we  headed  back  to  Beirut  and  a  cocktail 
party  in  our  honor  by  the  OD5  gang. 

Damascus  is  a  fascinating  place  .  ,  .  most 
of  it  is  very  very  old,  but  newer  houses  are 
springing  up  in  the  suburbs.  Few  tourists 
get  there,  relatively,  and  as  a  result  the 
people  are  very  friendly  and  smiling.  None 
of  this  running  up  with  the  hand  out- 
stretched that  we  had  to  continually  battle 
against  in  Kenya  and  Egypt  After  a  while 
you  just  hide  your  camera  and  stop  taking 
pictures  in  those  places. 

The  border  crossing  on  the  way  back  was 
faster  .  .  .  only  about  a  half  hour  plus  $3 
each  for  visas.  The  damned  odometer  started 
working  again  in  spite  of  our  extreme  care 
in  not  jiggling  it  Oh  well,  it  would  have 
been  hard  to  explain  the  border  crossing 
stamps  on  the  car  papers  with  only  half 
enough  miles  on  the  odometer. 

Beirut  is  a  rather  modern  city  and  cer- 
tainly the  most  international  in  the  near 
east.  Their  currency  is  free  so  you  don't  have 
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to  shop  around  for  money  bargains  on  the 
black  market.  The  only  major  problem  we 
had  with  the  city  was  in  finding  our  way 
around  while  driving.  We  had  a  map  al- 
right, but  none  of  the  streets  have  names 
on  them  so  once  you  lose  your  place  on  the 
map  you  are  lost  .  -  .  and  the  map  doesn't 
have  all  the  little  streets  on  it  so  you  get 
lost  right  away,  no  matter  where  you  head. 
It  took  us  over  an  hour  of  bumbling  around 
to  find  our  way  out  going  to  Damascus  and 
almost  as  long  finding  our  way  back  in  on 
our  return. 

The  cocktail  party  went  off  just  fine  and 
we  got  to  meet  about  ten  of  the  OD5  gang 
in  person.  Lebanon  is  in  excellent  shape  as 
far  as  ham  radio  is  concerned-  Licenses  are 
simple  to  get  and  there  are  a  goodly  num- 
ber of  Lebanese  licensed.  The  other  near 
eastern  countries  would  do  well  to  use  Leba- 
non as  an  example  in  business  and  amateur 

radio. 

After  the  party  at  Bobs  apartment 
(OD5BZK  Bob  and  I  drove  to  his  shack, 
down  by  the  water.  It  is  no  wonder  that  Bob 
has  one  of  the  outstanding  signals  from  this 
part  of  the  world  .  .  -  what  a  location!  I 
worked  about  a  hundred  fellows  before  call- 
ing it  a  night. 

The  next  stop  on  my  trip  is  Baghdad  .  .  . 

#  •  ,  Wayne 


COMPRESSION  AMPLIFIER  $29.95 

These  government  surplus  limiting  amplifiers  of- 
fered at  a  fraction  of  their  cost  and  they  are  brand 
new  unused.  Input  &  output  impedance  of  600 
ohms,  self  contained  115  volt  60  cycle  power  sup- 
ply. Gain  36  db  plus  or  minus  1  db.  Upgrade  your 
shack  for  professional  performance  with  this  beau- 
tiful rack  panef  commercial  grade  equipment.  DB 
out    meter  on    front   panel. 

40  AMP  SILICON    DIODES 


50 

PIV 

$  .80 

600 

$2.75 

100 

1.00 

700 

3.00 

200 

1.50 

800 

3.40 

300 

1.75 

900 

3.80 

400 

2.00 

1000 

4.20 

500 

2.40 

4X250  TUBE(  used,  OK 


$5.00 


4X250  SOCKET  w/chimney   &   plate  ring       $4.00 


29  VOLT   50   AMP   DC   REGULATED 

Operate  on  115  volt  60  cycle  input  with  output  of 
29  volts  DC  50  amps  filtered  and  regulated.  Solid 
state  components  with  standard  19  inch  rack 
pane*  mounting.  Excellent  condition.  Shipping 
wgt.   175   lbs,  $75.00 

29  VOLTS   DC  35   AMPS    REGULATED 

Same  type  power  supply  as  above  with  lesser  out- 
put of  35  amps.  $65.00 


1600  VOLTS   DC   1.8   AMPS   REGULATED 

Solid  state  circuitry,   115  volt  60  cycle  input,  rack 

anel   mounting,  filtered  with  0.5%    ripple.  Only  a 

ew  of  these  on  hand.  Shipping  wgt,  175  lbs.  $75.00 


e 


1.5  AMP   MIDGET  SILICON    DIODES 

1000  PIV  50*  each  12  for  $5.00 
1500  PIV  65*  each   12  for  $6.50 


GEIGER  COUNTER  CHASSIS  assembly,  fully  wired. 
transistor  power  supply  operated  from  9  volts. 
with  100  microamp  meter.  Less  geiger  tube.  With 
schematic-  $4,00  each 

LIGHT  ACTIVATED  SCR    (LA5CR) 

Function  of  an  SCR  triggered  by  light  thru  the 
glass  window  top  of  the  TQ-18  unit.  Various  ap* 
plications  in  tape  readers,  character  recognition, 
logic  circuitry*  relay  replacement,  night  lighter 
brain.  Offered  at  a  fraction  of  list  price  .  ,  ,  only 
small    quantity    available. 


25 

PIV 

$  .75 

200 

$2.30 

50 

1.00 

300 

2,70 

75 

135 

400 

3.20 

100 

1.60 

500 

4.00 

150 

2.00 

Under  25  V 

.50 

New  Fall  catalog  hot*off-the-press-  We  keep  no 
mailing  lists.  Send  25$  for  the  best  80  page  cat* 
alog  we  have  ever  printed.  More  bargains  than 
ever  before.   All    material    FOB    Lynn. 


SHNA 


19  ALLERTON   ST..   LYNN.   MASS.   01904 
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ARNOLD'S  ENGRAVING 


ARNOLD 


WA2ZHA 

AMATEUR  RADIO  CLUB 


BLACK  WITH  WHITE  LETTERS,  l'/H  it  3>A 


ii 


AMATEUR  CALL  PINS  $1.25 

ARNOLD  LINZNER 


2041    LINDEN   ST. 


RIDGEWOOD,   N.Y,   11227 


lEARH    RADIO 


Album  eOntafm  three  12" 
LP's    2!4    hr.    instruction 


THE  EASY  WAV! 

•  No  Books  To  Read 

•  No  Visual  Gimmicks 
To  Distract  You 

•  Just  Listen  And  Learn 

Based    on   modern    psychological 
techniques— This  course  will  take 
you  beyond  13  w.p.m.  in 
LESS   THAN    HALF  THE   TIMEI 

Also  available  on  magnetic  tape. 
See  your  dealer  now! 


EpSllON  [%]  RECORDS 


206  East  Front  Street,  Florence.  Colorado 


GUARANTEED        RECONDITIONED 

HAM    GEAR 


Dl   ?-5757 


WRITE  NOW 

FOR  MONTHLY 
FLYER. 


999  HOWARD  AVE- BURLINGAME,  CAL, 


HERE'S  A  PERFECT  MATCH 

Now  you  can  get  a  perfect  match  for  Hy  Gain  two- 
meter  models  23,  26  and  2  IS.  This  h  an  L-mateh  ar- 
rangement that  gWes  LOS  to  LOO  SWR  at  the  antenna 
Only    $2.50    ppd.    Send    for   the    L-Match    to: 

Sound  and  TV   Systems 

316    Mariemont    Drive,    Lexington,    Ky.    40505 


W^^^ftw^^«^^-~  *"■■■■  imp""  ■  ■  ■  ^^rr^m^^n^^^^^^^F? 


W  V 


A 


ALLTRONICS-HOWARD  MODEL  L  RTTY  CONVERTER 

Telewriter  Model  **L"  frequency  shift  converter  designed 
lor  two- tone  AM  or  FM  with  llmiter  operation  available 
by  switch.  Solid  state  ratio  corrector  compensates  for  fad- 
ing signals.  Permits  copying  on  Mark  or  Space  only.  Selec- 
tor magnet  dc  loop  supply  built-in  with  bias  supply  and 
octal  socket  for  optional  polar  relay  to  key  transmitter. 
$W$  kever  tube.  Plug -In  discriminator  for  850  cycle  or 
other  shifts.  Cathode  ray  or  dual  eye  indicator.  Auto-start 
control  system  optional.  Prices  for  19*  rack  mounting: 
Model  "L"  with  dual  eye  %\B%  Model  "L"  with  C.  R.  tube 
indicator  $279.  Cabinet  $19.50 

ALLTRONICS— HOWARD    CO. 

Bo*    13,    Boston,    Mass,    03101.    Tel.   617-742-0018 


+  Price — S2  per  25  words  for  noncommercial  ads;  S5 
per  25  words  for  business  ventures.  No  display  ads 
or  agency  discount.    Include   your   check   with   order* 

*  Type  copy.  Phrase  and  punctuate  exactly  as  you  wish 
it  to  appear.    No   all-capital   ads. 

it;  We  will  be  the  judge  of  suitability  of  ads.  Our  re- 
sponsibility  for  errors  extends  only  to  printing  a  cor- 
rect ad   in   a   later   issue. 

if  Far  $1    extra   we   can    maintain  a   reply   box   for   you. 

^r  We    cannot    check    into    each    advertiser,    so    Caveat 

Emptor  .  .   . 


ALL  Makes  of  new  and  used  amateur  equipment. 
Write  or  call  Bob  Grimes,  89  Aspen  Road,  Swamp- 
scott,   Mass.    Tel:    617-508-9700    or    617-598-2530. 


CONVERTERS.  Worlds  largest  selection  of  fre- 
quencies. Ham  TV  vidicon  cameras  and  parts  at 
low  factory-direct  prices.  See  them  now  in  our 
full  page  ad  in  this  issue.  Vanguard  Labs,  196-23 
Jamaica  Ave.,  Mollis,  NY.,   11423, 


WE  WILL  PAY  CASH:  Wanted,  popular,  late 
model  unmodified  amateur  equipment  Highest 
prices  paid  for  clean  good  operating  gear.  Write 
Graham  Radio,  Dept.  100.  Heading,  Massachusetts. 

ARE  YOU  SINCERE?  Are  you  really  looking  for 
the  best  deal  on  a  new  or  fully  guaranteed  used 
unit?  Let  us  convince  you  with  a  specific  quote 
that  will  really  save  you  money.  Graham  Radio, 
Dept.  10,  Reading,  Massachusetts, 

MOTOROLA  new  miniature  seven  tube  455  kc  if 
amplifier  discriminator  with  circuit  diagram. 
Complete  at  $2.50  each  plus  postage  50c  each 
unit.  R  and  R  Electronics,  1953  South  Yellow- 
springs,  Springfield,  Ohio. 


COMPLETE  CONVERSION  instructions  for  the 
AN/VRC-2,  just  $1  while  the  supply  lasts.  73 
Magazine,    Peterhirough,   N.   H.   03458, 

WANTED  case  for  Morrow  receiver,  WA1CCH, 
c/o  73,  Peterborough,  N.H,  03458, 

^ ^ ^ 

SIX  ASSORTED  ISSUES  of  ATV  Experimenter, 
circa  T64-"65,  $1  from  73  Magazine,  Peterborough, 
N.H.  03458. 


SCHEMATICS  FOR  either  the  ARC-508,  or  the 
ARR  15,  both  described  in  June  *S5  issue  of  73. 
only  50c  each.  73  Magazine,  Peterborough,  N.H. 
03458. 

1963  BOUND  VOLUMES  OF  73.  $15  each  from  73, 
Peterborough,  N.H.  03458, 

INVESTOR  to  promote  the  New  and  Unique 
Barb*d  Wire  Antenna,  notify  WA6CTK,  C.  Leroy 
Kerr.  P.O.  Box  444  MontebelloT  Calif 


RELIABLE  AND  EFFICIENT   SSB   EXCITER,  the 

Phasemaster  Jr  provides  60  watts  PEP;  sufficient 
to  drive  most  KW  linear  amplifiers.  $60.  73  Maga- 
zine, Peterborough,  N.H.  03458. 
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73  MAGAZINE 


WANTED:  General  Radio  model  U40A  wave- 
meter.  W1DTY,  BR  #1,  Box  133,  Rindge,  N.H. 
03461. 

* 

HANDBOOK     OF     HAM     RADIO     CIRCUITS     by 

W9CGA.  Complete  schematics  and  operation  data 
on  many  popular  ham  receivers,  transmitters, 
transceivers  and  power  amplifiers.  $2.95  from  73 
Magazine,  Peterborough,  N.H.  03458, 


TELEVISION     INTERFERENCE     HANDBOOK    by 

W1DBM.  This  is  a  complete  handbook  that  tells 
you  how  to  cure  your  TVI  problems.  SI. 75  from 
73  Magazine,   Peterborough,  N.H.   03458, 


CONVERTERS,  three  transistor,  50-54  m  in,  14-18 
mc  out,  wired,  tested ,  printed  circuit.  Crystal 
controlled,  510  ppd.  Tuneable,  $8  ppd,  Syntelex, 
39  Lucille,  Dumont,  NJ.  07628. 

25  WORDS  FOR  $2.  Sell  or  buy  through  these 
want  ads,  a  terrific  bargain.  Caveat  Emptor,  73 
Magazine,  Peterborough,   N.H.   03458. 

NOVICE     AND     TECHNICIAN      HANDBOOK     by 

W6SAI  and  W6TNS.  Limited  quantity  for  only 
$2.50  each.  73  Magazine,  Peterborough,  N.H.  03458. 

RTTY  GEAR  FOR  SALE.  List  issued  monthly.  88 
or  44  rnH  toroids  five  for  SL75  postpaid.  Elliot 
Buchanan,  W6VFC,  1067  Mandana  Blvd.,  Oakland. 
California  94610. 

ESTATE  SALE  and  bargain  list.  Send  for  it  and 
include  SASE.  Write  Paradd  Sales  and  Engineer- 
ing Service,  280  Route  10,  Dover,  N.J.  07801. 

PLASTIC  HOLDERS— each  display  20  QSL  cards. 
3  for  $1.00  or  10  for  $3.00  prepaid  and  guaranteed. 
Free  brochure  of  other  ham  goodies  included, 
Tepabco,  Box  198N,  Gallatin,  Tennessee  37066. 


CATALOG — loads  of  electronic  bargains. 
R.  W,  Electronics,  Inc,  2244  So.  Michigan  Avenue, 
Chicago,  Uliniis  60616. 

TOOOBES:  8 11  A— $4,25;  7094— $26.90;  6146 A— $2.55; 
6CW4— $1.40;  5894— $15.50;  Extra  power  6146B— 
$4.00;  6360— $3,45;  8236— $9.50.  All  new,  boxed 
guaranteed.  Free  catalog.  Vanbar  Distributors, 
Box  444Y,  Stirling,  N.J,  07980, 

HAM  TV.  Toshiba  7038  Vidicon,  $5.00;  RCA  7735A 
Grade  C,  $10.00;  Vidicon  socket.  $2.00;  15.75  Kc 
crystal,  $14,00;  RCA  Image  Orth  5820r  $10.00. 
WB2GKF  Stan  Nazimek,  506  Mt.  Prospect  Ave., 
Clifton,  New  Jersey  07012. 

MANUALS,  Signal  Corps  Instruction  Books.  Army 

Electronics  Extension  course  handbooks — many 
titles.  Free  List.  Also,  RTTY  lists.  Great  buys. 
Jim  Cooper,   834-Y   Palmer,   May  wood,  NJ  07607. 

B  &  W  TRANSMITTER  5100-B,  not  used,  $295. 
SENECA  2  &  6  Meter  Transmitter,  like  new. 
$135.   WA20WX,    Ludwig,    Accord,    New   York. 

-^«=— — s^ ^ ^ ^  

HT37f  SX1GIA,  package  deal  only,  S410  Will  not 
ship,  Pickup  at  Roslyn,  L.L>  N.Y.  Rodin,  call  9-5 
(516)  IV 1-9844. 

GONSET    GSB-201     LINEAR,    2kwf    $200.00.    Like 

new  condition  electrically  and  physically.  Un- 
modified. Will  ship  F.O.B.  K1SLZ,  Box  284,  Lex- 
ington,   Massachusets    02173,    (617)    862-6356. 


1-34,  with  SBE  mike,  mobile  mount,  Hustler 
20M  antenna.  Excellent  Condition,  W3GSC,  3172 
Colony    Lane.    Plymouth    Meeting,    Penna.    19462, 

WANTED:  TEST  EQUIPMENT,  laboratory  quality 
such  as  Hewlett-Packard,  Genera!  Radio,  Tektron- 
ix, etc.  Electro nicraft.  Box  13,  Binghamton,  N.  Y. 
13902.  Phone:    (607)724-5785. 


CQ  de  W2KUW 


5%    BONUS!! 

Paid  over  any  top  offer  for  any  piece  of  aircraft  or 
ground  radio  units,  also  test  equipment.  All  types  of 
tubes.    Particularly  looking  for  4-250   *   4-400  •    833A 

•  304TL   •    4-1000A    •    4CX5000A   et   al.    17L    •    SIX 

•  390A  •  ARM  ■  GRM  •  GRC  •  UPM  •  URM  •  USM 
units* 

TED  DAMES  CO.   •    310  Hickory  St.,   Arlington,    N.J. 


RT-122/APW-1 1      REC.-TRANS. 

RT-122/APW-11  Receiver -Trail."!.—  Unit  consists  of  a  tun- 
able receiver  cavity,  a  crystal  dritviur,  a  video  amplifier,  de- 
coding circuits;  a  transmitter  and  circuits  for  obtaining  tmdlo 
frequency  tones  from  the  pulse  position  modulated  signals  of 
tin3  AN/MStJ-1,  TIib  transmitter  nmiulns  circuits  for  en- 
coding tho  rerly  by  varying  tin  paring  between  the  two 
reply  pulses.  The  Rn  Trans,  receives  input  pulses  trans- 
mitted at  a  pulse  repetition  frequency  of  410  cycle*  per 
second  and  a  preset  carrier  frequency  ranging  between 
and  2924)  MC.  The  reply  pulses  are  automatically  transmitted 
at  a  preset  carrier  frequency  ranging  between  2700  and  2'>50 
MC.  TuPch:  11/12AT7;  2/2D21:  0AS6;  »:AL5:  2CM.  Hize: 
13  i  5*4  *  6",  Wt.:  19  Ins, 
PRICES:  Used,  with  Tubes— f  14,95.  Used,  less  Tubea— S 

NEW  CATALOG 

JUST  OFF  THE  PRESS — For  your  ropy,  send  25e  (stamps 
or  coins)  and  receive  50c  CREDIT  on  your  Older.  Address 
Dcpt,   73. 

FAIR  RADIO  SALES 

DEPT.  73     P.  O.  Box    1105     LIMA,  OHIO  45802 


SPECIAL  SPECIAL 

Sale  of  200,000  lbs,  ELECTRONIC  PARTS  con- 
sisting of: 
Receivers  —  Transmitters  —  Telephone  Material 
Vibrators  —  Fuses  —  Amplifiers  —  Brushes 
Generators  —  Motors  —  Tuning  Units  —  Keys 
Switches  —  Control  Boxes  —  Plugs  —  Coils 
Circuit  Breakers   —  Inter  Phones  —  Connectors 

Remote  Control  Units 
All  al  .06?  per  lb.  Minimum  order,  1000  lbs. 

Tallen  Go.,  Inc. 

3007th  Street  •  Brooklyn,  H,Y.  11215 


RT220  ARN2I  TAi  AN  Transceiver  JJ6J  I2l3mc  ...EX  115,00 
MT928/ARN2I  TACAX  TramreiTer  Mount  with  Plug  EX  7.}" 
CI763  ARN2IA  TACAN  Trai^ceiTer  Control  Box  ....EX  9,00 
TNIB  APR4  Tuning  Vnll  3OO-10OQmc.  With  Tubes  ..EX  27.50 
TNI28  APRS  Tuning  rnH  IQ0O-26uOnH\  W- Tubes.. EX  32.50 
TNI30  APRS  Tuning  I'pJt  4300^7350mc.  W /Tube*.  EX  32."" 
J  D  225  A    APR9   Panoramic   Indicator*    W   Schematic    .EX   30.50 

PP33S   Main  Power  Supply  for  APK0  Receiver   EX   14.75 

PP337  Am.  Power  Supply  forTKlSu  &  TX131/APRH  EX  7. 
MT606  or  MT606  APR9  Mount,  for  CV43  and  PP337  ,EX  4.50 
APRS  Ccmtrof  fnr  switch  tug  TN128,  129.  130,  131  ..EX  35.00 
Scope  Xformer  III *>0 fir'A mn«  fi  p*H  Windings,  60  cycle  NEW  4,75 
R3I6A/ARR26  14-Tube  AM  PM  Supcrhet,  3  62-174  mcLN 22. 75 
D610  Control  Box  for  R:;iNA  Receive  W/4  Tubes  ..EX  1.50 
PP468  Power  Supply  for  K'U6A/APR2G  Recvr.  400  cy.  LN  4.75 
IDI6UC/APNI2  Sen  .-.  :u  PI  CRT. DPDT  Coax  Switch  LN  12. T". 
3JPI    CRT    w    Jlomi.    Shield,    Sotket,    Intenalfier   Plug,.   6.25 

SA325    U    Coaxial    Switch.    SP4Tr    ^S\T)C   Motor    EX  AM 

CeaJt  Switch.  DPUT.  Thompson  Products  N*o.  E1SB22CA  hS  3.T5 

Refkctometcr   SWR    HrUljte  w- Meter.    30-1006me EX  9.7.^ 

UPM8T--H  APWi    1 7  Tubes.   10  Diode*   U5V60cy    LX     10 

Complete  Manual  for  TS726/UPM8.  Postpaid   „,. 2.?0 

TS545   Echo  Box.   I150'1350roc.   lOOua   Indicator   ...NEW  ti.75 
C' -.mpMb   Manual   for  TSf»45    V\\    Postpaid    .......    NEW    LOO 

0AA.2   Test  Set.    3  H'rne.   20uua   Ind,    lI5Y60cy   NEW  8.50 

46ACO  i:i  Tube  Superhet.  175~2%5mr.  wo  Power  Sup[U>  *J2  50 
Schematic  for  4iiACQ  Receiver.   Shows   Power  Supply   ,-..-•    K00 

RI0IA    ARNfi    100-7$0kc    Receiver.    -t-Bands    IIX    17.50 

C403A/ARN6  Control  Jloic  for  R10] A  Receiver   BX  6.50 

I09IB/ARN6  Rt^irJiL^  Indicator  for  K1II1A  Recvr  ...EX  6.50 
MT273/ARN6  Alnunlint:  for  R101A  RtrrUer.  W/Pluff  EX  4,r,ll 
AS3I3B/ARN6  Stiilloii  Seeking  Loop.  H»U-1750kc  ...EN  1.75 
MT20I3'UNH6  Tupr   H^inli-rMoiuil  w/Phur  &  Filter  l*N  a.75 

Set  of  120  Xtals  T.mh-    1T243  5675  thru  8650kc I20/IS.75 

C984/C22A  10S-13timc  A.R.C,  Recvr  Control  Box  ..NEW  1.75 
C45  Control  Box  for  ARC!  and  AHC12  Xcelvers  ,  .NEW  1.25 

Ef*       U  AVnEkl     B<>*  294»  Bay  Saint  Louts, 
•     V*     nATUCIl  Mississippi.   39S20 

Prices;  FOB  Boy  Soifit  Louis. Terms:   Net,  Cosh.    | 
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INVERTERS 

REGULATED 


I2vdc-115v   60  Hi   60  Watts 
32vdc-  115v  60  Hx   200  Watts 
SPECIAL    UNITS    DESIGNED 


UNREGULATED 


DC  -DC     6-12,  12-12,    12-28 
DC -AC     12-115    60or400    Hi 
SEND    FOR    CATALOG 


WHAT   CAN  WE  DO    FOR   YOU 

INVERTRONICS     PO  BOX  342 

PINE  BROOK  N.-L  07058 


QUAD  AND  BEAM  BREAKTHRU 

QUADS :  PROVEN  SENSATIONAL!  All  raet&l  (except  spacing 
insulator  dowels);  full  size;  two  element:  absolutely  complete 
with  Bttd  boom;  all  hardware;  wire  and  fittings;  terrific  p^in 
and  directivity;  ode  man  installation;  no  bamboo  or  flbrcglass; 
all  quids  use  single  52  ohm  eoaiiai  ft-edline:  10-15-20  Quad, 
?35;  15-20  Quad,  $32;  10-15  Quad.  $30;  20  Meter  Quad, 
125;  15  Meter  Quad.  $24;  10  Meter  Quad,  $23. 
BEAMS:   new   complete   with    boom   and    hardware;   SWR    1:1; 


bandkfl   "i    KVV;   adjustable   entire   band; 
alloy   tubing;  single  coaxial  feedline: 


\t    if 


VB 


and    1"   alum. 


4  EI  20 

$32  * 

2  EI  15 

■     *»*-«*»■•*   »*i' 

3  EI  20 

22  * 

6  EI  10 

»    -■     *     rt    ■    4-    i      inrtd          ™  ^~*  > 

2  EI  20 

i   t   i   *   i   »  t'  it*  tti       i  U  i 

4  EI  10 

5  EI  15 

28  # 

10  El  6 

32  :: 

4  EI  15 

...   25.* 

4  EI  6 

15 

3  El  15 

16 

*Has  20' 

steel  boom 

ALL   BAND    VERTICAL   VSO    (t;  thru  SO)    $16,95 

ALL    BAND    VERTICAL    V160    (6    thru    LOO)     18.95 

[limit  with  order;  shipped  ciiarges  collect 
GOTHAM,  1805  Purdy  Ave..  Dept.  73,  Miami  Beach.  Fla.  33139 


ARROW  SPECIALS 

Panadapter 

IP-274/ALA— See  June  1964  73.  Furnished 
in  excellent  condition  with  tubes  and  con- 
version data $17,50 

Audio  Oscillator 

Jackson  model  652.  20  to  20,000  cps  sine 
wave  output   Excellent   ..■.., $34.50 

RTTY  Discriminator 

Sub  unit  for  frequency  shift  converter  CV* 
89A/URA8A.  New . $49.50 

ARROW  SALES  CHICAGO,   INC. 

2534   S.   MICHIGAN   AVENUE 
CHICAGO,    ILLINOIS    60616 


Electronic  Measurement  Power  Supply  Model   212AM 

0-100  Voits  at  0-100  Mills. 

$30.00  Metered  $20.00  Unmetered 

Sola  Constant  Voltage  Transformer 

95430  Primary  -  118  Volts  Secondary  500  Watts 
Model  2043-150  -  $30.00 

High  Voltage  D.C.  Power  Supply  by  G.E. 

115  Volts  GO  Cycle  50VA  Primary 

Output  -6000  Volts  at  1  Ma.  +4000  Volts  -62  Ma. 

All   equipment  in  excellent  condition,   Used 
Mass.  residents  add  3%  Sales  Tax 

ELI  HEFFRON  AND  SONS,  INC 

321-329  Elm  Street 
Cambridge,  Mass.  547-4005 


EXCLUSIVE!  AMATEURS-CB'ers— your  NAME- 
CALL  on  door  mat  for  home-shack  Only  $9.95! 
Car  SI 4.951  Protect  your  license-pictures — with 
plastic  laminating  kit— 9X12"  2-3X4"  sheets  $1.00! 
Moneyback  Guarantee!  Salch  Company,  27X, 
Woodsborop  Texas  78393. 


POLICE-FIRE-AlRCRAFT-MARINE-AmaUiir  calls 
on  your  broadcast  radio  with  TUNAVERTERi 
Tune  the  Bandt  Economical!  Guaranteed  I  Free 
Catalog!    Salch    Company,    27,    Woodsboro,    Texas 

78393. 


:-33  Transceiver  with  SB-1  VOX  Adapter. 
SB2-DCP  mobile  power  supply,  and  SB  mobile 
mounting  bracket  $173.00,  P.  Lovelock,  W6AJZ, 
235    Montana    Avenue.    Santa   Monica.    California. 

90403 

COLLINS  388-51J3,  In  good  operating  and  mechan- 
ical condition-  $300.00  cash,  or  will  trade  for  Hal- 
lierafter  SR150,  Frank  Wolf,  W7EUZ,  3222  Dillon 
Ave,,  Cheyenne,  Wyoming,  82001. 


991 


$110;    Lafayette    HE-89    6N2    VFO, 


$20;    both   for  $115;   K1FZE.   617-325-8428. 

DAYTON  HAMVENTION  April  15.  1967— Dayton 
Amateur  Radio  Association's  16th  annual  Ham- 
vention,    Wampler    Arena    Center,    Dayton*    Ohio. 

Participate  in  the  technical  sessions,  forums,  ban- 
quet and  hidden  transmitter  hunt.  Bring  XYL 
for  best  in  women's  activities.  For  information 
write  Dayton  Hamvention,  Department  C.  Box 
44,  Dayton,  Ohio  45401. 

TELEPHONE  EQUIPMENT  AND  SUPPLIES,  very 
reasonable,  write  for  information.  K7LD2  1229 
9th   Avenue   Southwest   Great    Falls,   Mt,   59401. 

SIDEBAND  tranceiver  wanted.  Trade  Lincoln 
Pennies — key,  semikey.  rolls  proof,  add  gold, 
rifles,  ham  equipment.  Andrew  Ellis,  1966  Edge- 
wood,  Palo  Alto,  California,  94303. 

COLLINS  75S-1  deluxe,  with  Collins  spinner 
knob,  Waters  rejection  tuning,  500  cycle  Cw 
mechanical  filter  and  matching  BFO  crystal. 
Looks  and  works  like  new.  Complete  factory 
overhaul  Sept,  1966.  With  manual  $330.  Will  ship 
prepaid  upon  receipt  of  check,  Stan  Flegler — 
K8RPA,    1400    Poxson,    Lansing,    Michigan,    48910. 


I*M  NUTS!  So  my  psychiatrist  said  sell  my 
Gallaxy  V  with  AC  and  DC  supplies:  mobile 
microphone,  mount,  and  speaker.  Speaker  con- 
sole, and  Hustler  with  15-20  meter  resonators. 
Hurry  before  they  take  me  away!  Only  5425 
FOB.  Paul  Gough  18  Eliot  Avenue,  West  Newton. 
Massachusetts,   02165 


HELP!  My  parents  say,  "Clean  up  the  room — or 
else!"  Must  sell  DX-60;  $50.  HG-10-VFO;  $25. 
R-100  RCVR;  $50.  Eico  753  transceiver  with  751 
power  supply;  $230.  Jerry  Crum,  WB6MTS,  1031 
Neal  Dow  Ave.,   Chico,   Calif.  95926. 

WANTED:  Johnson  Viking  SSB  adapter,  power 
supply  and  inter-connecting  cables,  prefer  mint 
condition,  but  will  accept  less.  State  condition 
and  price  in  first  letter.  Marion  Wheeler  WA9HPE, 
Albany,  Wis.  53502. 

WANTED:  Collins  75S-1  receiver.  Must  be  mint, 
WA6JWK,  6951  San  Joaquin  Circle,  Buena  Park. 
Calif.  90620. 


WANTED:  Swan  350  transceiver.  Must  be  mint. 
With  AC  power  supply.  WA6JWK,  6951  San 
Joaquin  Circle,  Buena   Park,  Calif.  96020. 


WANTED:  Hallicrafters  SR-42  42A  transceiver. 
Must  be  mint.  WA6JWK,  6951  San  Joaquin  Circle. 
Buena  Park,   Calif.  90620. 
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OSCILLOSCOPE  WANTED:  Will  trade  HT37, 
Heath  Shawnee,  or  both  for  a  good  wideband 
scope.  Sell  AN-ART13  and  power  supply  $25*00 
(You  pick  up!)  Richard  Factor,  WA2IKX,  115 
Central  Park  W„  N.Y.,  N.  Y.f  10023, 

WANTED:  Military,  Commercial,  SURPLUS  *  .  , 
Airborne,  Ground,  Transmitters,  Receivers,  Test- 
sets,  Accessories.  Especially  Collins,  We  pay 
Freight  and  Cash,  RITCO  Electronics,  Box  156, 
Annandale,   Va.  (703)   560-5480  COLLECT. 

TR  4  FOR  SALE  plus  power  supply  and  speaker, 
good  condition,  S525;  looking  for  KW  linear. 
David  Pietraszewski,  311  Eddy  Glover  Blvd.,  New 
Britain,  Conn.  06053. 


KNIGHT  T-150  TRANSMITTER  and  R-100A  re- 
ceiver r latest  models),  absolutely  like  new  con- 
dition. With  manuals.  $175  prepaid.  Leo  Gruetz- 
macher,  18801   N.W.   44  Ave.,  Opa   Locka,  Fla. 

WANTED:  MODEL  "28  teletype  equipment.  R- 
388.  R-390A.  Cash  or  trade  for  new  amateur 
equipment,  Alitronies-Howard  Co,,  Box  19,  Bos- 
ton,  Mass.    0210L    617-742    0048 

WANTED:  JOHNSON  MATCHBOX  and  Heath 
Twoer\  State  price.  Ralph  G.  Base,  P.O.  Box  203* 
Warroad,    Minnesota,    56763.    Phone    386    1005. 

MUST  SELL  either  my  new  TR-4  for  $475  or  my 
R^A  and  TX4  combo  at  $600.  Cant  afford  both. 
WA2LIM,    212*428    6133. 


WANTED:  TV  CAMERA  to  match  RCA  ITV-5 
industrial  TV  monitor.  Please  send  letter  with 
price  and  condition  to  WA3BIB.  North  3rd  Street, 
New    Freedom,    Penna..    17349. 


V.H.F.  GONSET  910A  6  meter  Sidewinder;  911 A 
P,S.  -913  A  linear  CW-SSB-AM.  $300  takes  alL 
Will    ship,    Larry    Pepple,    5136    Riviera    Dr.f    Ft, 

Wayne,     Ind„     46805,     Phone     748-0571. 


DRAKE  2B  &  2BQ  like  new— $185.  Ranger  I— 
exclnt— $75.  Bob  Cann,  W4GBB,  423  S.  Polk  Dr., 
Sarasota,    Fla. 


QSL  CARDS????  Samples  25c  DeLuxe  35c,  Sak- 
kers,  W8DED,  Holland,  Michigan  49423.  (Men- 
tion 73) 


HALLIC RAFTERS    HT-44    and    PS-150-120    power 

supply  $200.00,  SX-117  and  transceive  cables 
§200.00.  Like  new  and  perfect,  Richard  Hennis 
3409   Sevier,   North   Little   Rock,    Arkansas    72116. 


R390  RECEIVER  $775,  Johnson  Invader  2000  new, 
$1000;  tapetone  rcvrt  two  meter  converter  $225. 
No  duty  into  USA.  Thomas,  11  Sussex  North, 
Lindsay,    Ontario,   Canada. 


VALIANT  I  F.W.  $120,  Polycom  6  $125,  Viking 
6N2  transmitter  ?75,  Viking  II  $50,  Eico  modulator 
$30,  All  good  condition.  Philip  Schwebler  W9GCG, 
4536   N.   50   St.,    Milwaukee,    Wis.,    53218, 

WANTED:  GONSET  super  six  converter,  reason- 
able. Price,  first  letter.  Also,  antique  radios, 
xtal  sets,  tubes,  all  of  early  2(Ts.  Fisher,  Box  234, 
Charleroi,   Pa.    15022. 


WANTED:  COLLINS  136B-1  noise  blanker  for 
KWM-2,  Heath  HO-10  scope.  For  trade  Collins 
X455KQ200  xtal  filter  for  75S5.  W5NUT,  RFD#1, 
Shawnee,    Okla.    74801, 


HEATH  SB-300  Receiver,  perfect  in  operation 
and  condition,  sacrifice  for  $195.00.  Reason,  as- 
sembling new  SB-100  transceiver,  J,  G,  Lockner 
W2RRB,  Willow  Drive,  Rome,  N,  Y.,  13440.  TeL 
315-377-0643. 


2?  3? 
FORGET 


4?  5?  6? 
'EM  ALL! 


The  woods  are  full  of  competitors 
who  try  to  tell  you  how  many  mil- 
lions they  have,  how  big-hearted 
they  are,  how  much  they* 1 1  pay 
you  for  your  equipment — and  blah, 
blah,  blah.  FORGET  IT1  FORGET 
"EM  ALL!  You  can  afford  to  forget  No.  2.  3,  4,  5,  b— 
when  you  do  business  with  Number  One!  What  others 
promise—1 COLUMBIA  delivers!  We  want  to  buy  elec- 
tronics and  test  equipment — both  military  and  com- 
mercial. If  you  have  a  single  piece  or  a  trainload — 
we'll  pay  you  the  top  dollar  for  that  equipment- 
bar  nonel  We  airmail  your  check  the  same  day  your 
goods  arrive.  On  top  of  that— we  pay  the  freight! 
Save  time,  money,  headaches  and  aggravation!  Tell 
us  what  you  have— what  you  wantl  And  P,S.:  Do  it 
today! 

COLUMBIA  ELECTRONICS,  Dept.  7 

4385  West  Pico  Blvd.,  Los  Angeles,  Calif.  90019 

Phone:  (213)  938-3731 


oscillator/monitor:12p9p- 

on  ollband  htgain  RF  detector/connectionless 

CW  mo niTor/code  practice  O4<itlator/diode& 
transistor  t  site  r/A  A  eel  I  powered 4 transistor 
Ckt/3x2xV cabinet/US  made  &    guaranteed 

James  research  company 
1!  schermerhorn  st.  b'klyn  n.y.  11201 


PLEASE  INCLUDE  YOUR  ZIP  CODE 
WHEN  YOU  WRITE  73. 


NEW  ARRIVALS— Priced  right 

Command  receiver,  tratisrnitter  and  modulator,  ready 
to  ko  on  12v  mobile.  T21/ARC-5,  5.3  to  7  MC  trans- 
mitter ;  RC-455,  6  to  9  MC  receiver ;  BC-456  modula- 
tor ;  converted  to  12v  DC  operation  ;  with  I2v  DC 
CARTER  (Jenemotor,  for  modulator  &  transmitter, 
12 v  DC  surplus  riynamotor,  for  receiver,  controls 
brought  out  to  front  of  receiver,  with  HS-30  head- 
set. Ready  to  operate,  all  contained  on  a  wood  base. 
Originally  designed  for  use,  by  missionaries,  in  SJL 
but  not  altowed  because  transmitter  not  crystal  con- 
trolled. All  In  guaranteed  operation  condition,  a 
tremendous  savin*.   $38.00 

EFJ  #169-20,  4  gang;  2  sections  50  pf/sec ;  2  sec- 
tions 1G0  pf/sec,  4500v  spacing,  all  split  stator.  dual 
%"  shafts.  4i/2"  w,  4"  h,  15"  long,  plus  \W  for 
shafts.    NKW.   Ship.    wt.   6    LBS.   $7-50 

OLD   STAND-BYS,    at  a   SAVING 
1625  tubes,   BRAND  NEW,  minimum  mail  order,   (Z 
LBS.  >   8  for  $2.20 

6CW4,  nuvistors,  BRAND  NEW  BCA,  %IM  ea. 
3  for  $5,25 

Sockets,  for  above,  BRAND  NEW  CINCH,  !5tf  each, 
with  6CW4   10c*  each, 

"FLOOR  SWEEPINGS",  good  useable  "JUNQITET 
no  junk.  5  LBS.  $1*65 

Hardware— good  useable  "JUNQUE",  no  heavy  use- 
less pieces,  5  LBS,  $1.25 

Q  multiplier  kit.  Central  Electronics,  4  parts — 2 
variable  capacitors,  455  KC  IF;  and  "QM  coil.  With 
schematis  $3.00  set* 

APK-6,   cavity   assembly   of    3   cavities,   with   probe, 
less  all  tubes,   BRAND  NEW.   (9  LBS).  $12,50 
Swap  f est — DuPage    County     Fairgrounds.     Wheaton, 
III.,    Feb.    19. 

All  orders,  except  In  emergency,  in-  I'm  at  a  bamfest 
shipped  tame  day  received.  For  free  "GOODIE"  sheet  send 
self -addressed,  stamped  envelope— PLEASE.  PLEASE  include 
sufficient  far  postage,  any  excess  returned  with  order.  I  carry 
private  (Travelers)  parcel  post  Insurance,  for  domestic  parcel 
pest.  For  items  too  heavy,  or  too  large  for  parcel  post 
suggest  bus  parcel  express.  Please  advise  name  of  bus 
line,  and  city,  where   fou   can  pick  up  the  shipment. 

B  C   Electronics 

Telephone   312   CAIumet  5-2235 
2333  S.  Michigan  Avenue         Chicago,  Illinois  60616 
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ELECTRONICS  WANTS  TO  BUY  FOR  CASH 


Electron  tubes  and 
semiconductors 

Most  any  type  or  quantity 

Receiving,  transmitting,  special 

purpose,  magnetrons,  klystrons 

We  will  make  you  an  immediate 

offer  in  cash. 


Special  sale 

HP-200BR  audio 
oscillator  $65 


Surplus  communication  and  test  equipment 

AN/GRC-3,  4,  5,  6,  I,  8,  10,  19,  26,  27,  46,  VRC-12 

AN/PR C-8.  9,  10,  25 

Test  equipment  with  ARM,  SG,  URM,  UPM,  USM,  and  TS  prefixes 

Communications:  AN/TRC-1,  24,  35,  36 

Receivers;  AN/APR-9, 13, 14,  R-388A,  R-274,  R-390A,  R-391,  etc. 

Indicators:  ID-250,  251,  387,  257A,  etc. 

Aircraft:  AN/ARC-27,  34,  38,  44,  52,  55,  57,  73,  84 

AN/ARN-14,  59,  67,  70 
AN/APS-42,  8T 
AH/APN-1,  AN/CPK-2A 

Also:  Tektronix,  Hewlett  Packard,  Boonton,  and  General  Radio 
equipment,  etc. 


Liberty  Electronics,  Inc. 

548  Broadway,  New  York,  New  York  10012,  Phone  212-925-6000 


is; 


10  -  15  -  20  METER 
MONOBEAMS 


x 


FOR 

MORE 

DX  PUNCH 


Cush  Craft  Monobeoms  combine  superior  elec- 
trical ond  mechanical  features  with  the  best 
quafiry  materials  and  workmanship,  They  will 
provide  reliable  day  to  day  amateur  communi- 
cations and  thot  extra  DX  punch,  when  needed, 
for  contest    work   or   emergency   communications. 


A28-3  10  Meter,  3  Element,  Boom  10' 

A28-4  TO  Meter,  4  Element,  Boom  18' 

A21-3  15  Meter,  3  Element,   Boom  12' 

A21-4  15  Meter,  4  Element,  Boom  22' 

A14-2  20  Meter,   2  Element,   Boom  10' 

A 14-3  20  Meter,  3  Element,  Boom  20' 


SEE    YOUR    DEALER    OR    WRITE    FOR    CATALOG. 


621     HAY  WARD    STREET 
MANCHESTER,    N.H.     03103 
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INTEGRATED  CIRCUITS  ARE  NOW  AVAILABLE 


Flip-flops 
Gales    ... 


»-...  i  i  — ..*. ■ 


_  $1.50 
._  $1.50- 


TO-85  flat  pact  case.   They   come   complete    with 
schematic  electrical   characteristic  sheet  and   some, 
typical  applications.  $9,00-$ 1 5,00  values  from  orig-t 
inal    manufacturer. 


Completely  enclosed  transistorized   ignition  heat 

sinks.  Heavy  gauge  anodized  aluminum 
6"x9"  speakers,  20  ohms,   1.5  oz  magnet 
4"  speaker,  3,2  ohms,  1  oz  magnet 
2.5"  speakers,   10  ohms 
24   volt,   60  cycle,   6  pole   (3  open.   3   closed) 

2  throw  15  amp  contactors 
Dual  1   megohm  potentiometers  with  6  and   12 

volt  off -on  switches 
455  KC  IF  transformers 
262    KC  IF  transformers 

Dual   20   MFD   at  350   volt  electrolytic   condensers 
28-101    MMF  ceramic  trimmer  condensers 
GaAs  Varactors.   similar  to   AP-1,   AP-6,    etc,    70 

KMC  at  150  mw. 


$2*00   each 

$2.50  each 

1.25  each 

2/$  1.00 

$4.00   each 

4/$  1,00 
3/$  1.00 
3/(1.00 
40c  each 
6/(1.00 

(4.00  each 


TRANSISTORS 

NPN  dual  transistors,  A  TO-5  pack- 
age (2N20G0)  containing  two  high  gain 
100    MHz    silicon     NPN    transistors. 

$1.50 
PNP  dual  transistors.  A  TO-5  package 
(2N2807)  containing  two  high  gain 
100    MHz   silicon    PNP  transistors. 

$1.50 
NPN  high  voltage  transistors,  150 
VBCO  at  2.5  A  with  a  gain  of  100  in 
a  TO-3  package.  $1.50 

PNP  silicon  epitaxial  low  leakage 
transistor  in  TO-18  package.  Similar 
to     2N2185     30     volts     at      150     mw. 

3/$  1.00 
Similar  to  2N329A  general  purpose 
PNP  epitaxial  transistor  in  TO-5  pack. 
Low  leakage  30  volt  unit  with  a  400 
mw  dissipation  rating  and  B  30-80. 
Comp.  with  a  $9  value.  4/$  1.00 

Similar  to  2N3060,  a  60  volt  silicon 
PNP  in  TO-46  pack  has  a  B  of  30 
with  4  W  dissipation.  Used  in  DC 
amplifiers,  high  voltage  work  and 
audio   systems.  4/(1.00 

Similar  to  2N1640  bidirectional  trans* 
iston  a  TO-5  silicon  unit,  in  which 
the  emitter  and  collector  are  inter- 
changeable. 40c  each 
Similar  to  2N339-2N341,  etc.  High 
voltage  medium  power  units.  NPN 
silicon,  7/(1.00 
Similar  to  2N728.  A  high  frequency 
NPN  TO- 18  unit  extending  to  the 
UHF  range.  5/(1.00 
Similar  to  2N545,  a  5  watt  NPN  TO-5 
high  voltage  unit  used  for  last  switch- 
ing. 5/(1,00 
Similar  to  2N1648  NPN  high  voltage 
20  watt  silicon  unit  used  in  power 
output  stages  and  power  transistor 
drivers,  2/(1,00 
Similar  to  2N2875  PNP  silicon  20 
watt  power  transistor  with  cut  off 
frequency  to  30  mc.  2/$ LOO 
Similar  to  2N2S85  NPN  and  TMT8035 
PNP  mrcrotransistors,  75  mw  power 
at   high    frequencies.    Both   units  (1.00 


TOP 

HAT  & 

EPOXIES 

PRV 

750MA 

100 

.07 

200 

,09   i 

400 

.12 

600 

.20 

800 

.25 

1000 

.50 

1200 

.65 

1400 

.85 

1600 

1.00 

1800 

1.15 

2000 

1,35 

Silicon   Power 

Rectifiers 

PRV 

3A    20A 

100 

.10      .40 

200 

.20      .60 

400 

.25      .80 

600 

,35    1,20 

800 

.45    1.50 

1000 

,65 

5A   Insul 

Base 

PRV 

200 

.40 

400 

.60 

600 

1,00 

800 

1.25 

SILICON  CONTROLLED 

RECTIFIERS 

PRV                       3  A 

20  A 

50                           .50 

.80 

100                          .70 

1.35 

200                        1.05 

1.90 

300                        1 .60 

2.45 

400                        2.10 

2.85 

500                         2.80 

3-50 

600                        3.00 

700                       3,50 

Similar  to  2N247  PNP  germanium. 
Good    for   rf  work.  10/(1.00 

Similar  to  2N255  20  watt  PNP  ger- 
manium power  transistor  in  TO-3 
case.  4/1,00 

Similar  to  2N327A  PNP  silicon  TO-5 
unit    used   in   audio.  6/$1.00 

Similar  to  2N519  silicon  PNP  unit 
used    in    rf   circuits*  10/$  1.00 

Similar  to  2N389,  424,  etc.  85  watt 
high  voftage  NPN  silicon  unit  in 
TO-53  case,  75*  each 

Similar  to  2N1209,  2N1212,  etc,  with 
similar  electrical  characteristics  in 
11   16"    stud    package.  75i  each 

FET'S  N  channel  type  similar  to 
06 10  used  as  amp.  switch,  chopper — 
very    high    input    Z.  (1.25  each 


DIODES 


10  watt  zenersr  5-60  volts,  state  volt- 
ages desired.  75*  each 
1N429  6  volt  double  anode  regulator. 
2  watts.  5/(1,00 
SV176  7  voft  reference  diode  5/(1,00 
Silicon  bilateral  switch.  Replaces  two 
SCR's  by  firing  in  either  direction 
when  breakdown  voltage  exceeded. 
Used  in  light  dimmers,  etc,  2/(1.00 
Silicon  voltage  references.  These  are 
a  series  of  precision  regulators  de- 
signed to  operate  from  2  volts  up, 
similar  to  SV140,  SV3207,  etc.  50* 
1N251  a  high  frequency  silicon  diode 
used  to  1000  mc.  May  be  used  as 
discriminator  or  detectors.  PIV  of  20 
volts,  10/$  1.00 
S284  similar  to  1N251  but  with  PIV 
of  30  volts.  10/$  1.00 
Glass  diodes.  Color  coded.  Si  20/$  1.00 

Ge  30/$  1.00 
Microdiodes  similar  to  MD27.  etc..  up 
to  200  PIV  at  30  ^a.  These  are  switch- 
ing diodes  with  a  short  recovery  time 
(.3  jtisec).  6/$  1.00 

High  voltage  assemblies,  3000-6000  V 
at  150-200  mils.  These  silicon  assenv 
blies  may  be  put  in  series  to  achieve 
higher  voltages.  $2.00 


SOLID 
STATE 


SPECIAL  INTRODUCTORY  OFFER,  15  EPOXY  RECTIFIERS  with 
EVERY  (5  PURCHASE.  MANY  OVER  600  PV.  NO  SHORTS  OR  OPENS 

SEND   FOR  FREE  CATALOG 

TERMS:  FOB  Cambridge,  Mass,  Send  check  or  money  order,  in* 
eluded  postage,  average  wL  per  package  Vz  lb*  Allow  for  COD. 
Minimum  order  $2.00, 

P.O.  BOX  74C,  SOMERVILLE,  MASS.  02143 
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THREE  Great 
Package  Options! 

ECONOMY 

FIXED  STATION 

PACKAGE 

INCLUDES 

DUO-BANDER  84 
AC48  Power  Supply 

$10095       10  DOLLARS 
V^T  MONTHLY 


FIXED  STATION 
PACKAGE 

INCLUDES:  WRL  Duo- 
Bander  84;  Model  AC-384 
Power  Supply;  WRL  3N1 
Mike  w/stand;  WRL  80-40 
Meter  Doublet;  (100')  RG58/ 
U  Coax;  All  plugs. 


*265 


00    M  DOLLARS 

MONTHLY 


MOBILE  PACKAGE 

INCLUDES:  WRL  Duo- 
Bander  84;  DC  Power  Supply 
with  cables;  WRL3NI  Mike; 
Body  Mount;  New-Tronics 
RSS2  Spring;  MO-1  Mast  and 
40  &  80  Resonators;  (25  ft.) 
RG58/U  Coax;  all  plugs. 


*305 


OO     15  DOLLARS 
MONTHLY 


"The  House  the  HAMS  Built!11 


Just  found  out 

how  much  I  could 

have  SAVED  by 

buying  a  WRL 

Duo-Bander  84!" 


WIRED  -  Ready  for  Operation 


Designed  for  the  Amateur  who's  interest  is  80  and  40 
meter  SSB.  Power  and  high-performance  at  a  very  reason- 
able cost!  Power  to  make  good  contacts... a  selective  Re- 
ceiver, Stability  and  Compactness!  (SxllVixlO")  Smaller 
by  far  than  anything  in  its  power  class! 


LOOK  AT  THESE  FEATURES:  300  Watts 
PEP/SSB  •  2  Ke  Dial  Calibration  •  Rugged 
Reliable  Printed  Circuitry  •  Stable-Transis- 
tor VFO  •  Dual-Speed  Vernier  VFO  Tuning 

•  Built-in  Speaker  *  Mounting  Bracket  • 
Combination  "S*1  Meter  and  Output  Meter 

•  Sharp  4-CrystaI  Lattice  Filter. 


$ 


159 


.95 


Why  wait?  Enjoy 
it  now  for  only 
$8.00  monthly! 


WORLD  RADIO   LABORATORIES 

3415  West  Broadway,  Council  Bluffs,  Iowa    51501 

Please  ship  me  the  following: 

□  Duo-Bander  84-515995  U  Free  1967  Catalog 

□  Information  on  Duo-Bander  84 

□  Economy  Fixed  Station  Pkg.-$  199.95 

□  Fixed  Station  Package -$265.00 

□  Mobile  Package -$305.00 

□  Check  or  Money  Order  Attached  □  Charge  it 


73-13L 


Name 


Call 


Address 
City 


State 


Zip 
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The  world's  finest  5-band  transceiver 

NATIONALS  NEW 


1967 

The  only  change 
is  the  price! 


'>«%!:■»  YfOTBi 
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You  can  pay  much  more,  but  you'll  never  find  another  5-band  transceiver  to  match 
National's  top-quality  NCX-5.  Here  are  the  features  and  performance  figures  that 
have  made  the  NCX-5  the  most  wanted  transceiver  on  the  market:  ■  Amazing 
frequency  stability  .  .  .  virtually  no  warm-up  drift  ■  Incomparable  selectivity  .  .  . 
8-pole  high-frequency  lattice  filter  exhibits  a  1.7:1  shape  factor  ■  Two  RF  stages 
in  receiver  section  for  matchless  sensitivity  ■  Transceive  Vernier  control  for  5  kHz 
of  receiver  offset  ■  Digital  counter  read-out  accurate  to  1  kHz  on  each  band  with 
additional  counter  calibration  to  100  cycles  ■  Conservative  200  Watts  PEP  rating 
■  Fast  attack-slow  decay  AGC  ■  S-meter  ■  Full  VOX  or  PTT  operation  ■  Break-in 
CW  keying  with  adjustable  release  time  ■  ALC  and  external  ALC  input  for  use 
with  the  NCL-2000  linear  amplifier  ■  Mobile  mount  included.  See  the  NCX-5  at 
your  National  dealer's  today.  Enjoy  National  quality  .  .  .  National  features 
National's  full  One  Year  Warranty  ...  at  National's  1967  price  . . .  only  $549. 

National  Radio  Company  Inc. 

37  Washington  Street,  Melrose,  Massachusetts  02176 


